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David Deutsch 

Tlie Fabric of Reality 

Allen lane the penguin press 

riepeBOfl c aHrnnMCKoro H.A. 3y6HeHKO 

nofl o5LMeM peflaKui/iew aKafleivinKa PAH B.A.CaflOBHUHero 

PXfl - MocKBa-l/l>KeBCK 2001 

□ocBflmaeTCfl naiviaTH Kapna flonnepa, XbKJ SsepeiTa m AnaHa TbtopuHra, a raioKe PimapAy 
floyKMHcy. B aroPi mure nx nflen BocnpuHflTbi Bcepbea. 



□peflnaraeMafl Bameiviy BHUiviaHmo mura nsBecTHoro cneMnani/icTa no KBaHTOBbiM KOMnbKDiepaivi m 
KBaHTOBbiM BbNi/icneHMflM flsBUfla floMHa CBomvi BbixoflOM BO MHoroM o6fl3aHa noAAep>KKe peKTopa 
MocKOBCKoro FocyflapcTBeHHoro yHUBepcuTera aKafleMMKa PAH B. A. CaAOBHunero. B stom KHure asTop 
He TonbKO ci/icTeiviaTMHecKM paccMaipuBaeT cj3i/i3M>HecKi/ie npuHMnnbi HOBoro oni/icaHi/in peanbHOCTH, ho m 
npeflnaraer cboh nio6onbiTHbie ctDnnococtDCKne paccy>KfleHHfl. Bonee noflpo6HO c paannMHbiMn 
acneKTaiviM KBaHTOBbix KOMnbtorepoB n KBanroBbix BbNucnenuM HMTaienb MO>KeT osHaKOMHTbca na 
CTpaHnuax >KypHana «KBaHTOBbie KOMnbioTepbi m KBaHTOBbie BbNMcneHMfl», KOTopbiPi BbinycKaeicfl 
HayHHO-MSflaTenbCKUM qeHTpoM «PeryjiflpHafl m xaoTHHecKaa flHHaMMKa». 



PaaBMTMKD i/ifleM, onucaHHbix b flaHHOM KHure, b SHaHHTenbHOM creneHU cnoco6cTBOBann 6eceflbi c 
BpakicoM fleBHTTOM, ApiypoM 3KepTOM, MawKnoM JloKByflOM, 3hpmko PoApuro, fleHHUcoM CKnaivioM, 
OpsHKOM Tunne-poM, fl>KOHOM YunepoM m KonePi BonbcfjoM. 

f\ Bbipa>Kaio 5naroflapHOCTb cbomm flpysbJiM m KonneraM Pyi Manr, Apiypy SKepiy, flsBUfly 
fl>K0HC0H-fl3Bncy, MaMKJiy JloKByfly, Shpmko Poflpuro m Kone BynbctDy, CBoePi Maivie TnKBe flown n cbomm 
M3flaTenflM Kapo-nawH HaPiT m PaBU MnpHaHflaHU (naflarenbCTBO Penguin Books) m fl>K0Hy Byflpact)y, m 
oco6eHHO Cape JlopeHC aa BHUMaienbHoe i/i KpnTUHHoe HieHi/ie nepBbix nepHOBUKOB stom khmtm, a 
TaioKe 3a BHeceHne MHO>KecTBa ncnpaBneHnPi m ynyHiueHMM. TaioKe a npusHareneH BceM, kto Huran m 
KOMMeHTupoBan HacTH pyKonncM, BKriKDHan XapBH Bpayna, CruBa fpaxeivia, Pocenny JlynannHH, CBeHa 
Onac|3a Hio5epra, OnuBepa m Fappner Crprnvinen m oco6eHHO Punapfla floyKUHca m OpaHKa Ti/innepa. 



Ecnn M cymecTByei eflMHaa MOTHBaMnn MnpoBoaapeHUfl, M3no>KeHHoro b stom mure, OHa saKnioHeHa 
B TOM, HTO cePiHac Mbi o6naflaeM HecKonbKHMH HpesBbNawHO rny6oKMMM reopuflMM o crpyKiype 
peanbHOCTM, rnaBHbiM o6pa30M 6naroflapfl pflfly aKcipaopAHHapHbix HayHHbix OTKpbiTHM. Ecnn Mbi 
xoTMM noHSTb Mnp He noBepxHOCTHO, a Bonee rny6oKO, naM noMoryr stm leopnn m paayM, a He HaiiiM 
npeApaccyflKM, npi/io6peTeHHbie MHennfl m fla>Ke ne sflpaBbiPi CMbicn. Hamn nyniui/ie reopnn ne TonbKO 
6onee mctuhhn, neM SApaBbiPi CMbicn, b hmx ropasflo 6onbLije CMbicna, hom b SApaBOM CMbicne. Mbi 
Aon>KHbi BocnpuHMMaib MX cepbesHo: ne npocTO KaK npaKTunecKyio ocHOBy OTHOcflLMUxcn k hum 
o5nacTeM, a KaK o6"bflCHeHMn Mnpa. f\ nonaraio, hto Mbi CMO>KeM AOCTurnyib BennHaMiuero noHUMaHun, 
ecnn 6yAeM paccMarpi/iBaTb i/ix He no oTAenbHocTi/i, a coBMecTHo, nocKonbKy Me>KAy humm cyLnecTByei 
cjio>KHafi cBasb. 



IIpeaHCJiOBHe peaaKUHH. 



Bjiaro/japHOCTH. 



IIpeaHCjioBHe. 
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l\/lo>KeT noKaaaTbca crpaHHbiM, noneiviy sto npeflJio>KeHi/ie nonbiTaibCfl ccjDopMMpoBaTb 
paui/ioHanbHoe m noHATHoe MnpoBoaapeHne Ha ocHOBe Hamux nyHiuMX ocHOBHbix leopuM flon>KHO 6biTb 
HOBbiM MnM npoTMBopeHMBbiM. TeM He Menee, na npaKTUKe oho raKOBbiM m flBnneTCfl. OAHa m npmm 
saKJiioHaeTca b tom, hto Ka>Kflafl m 3tmx leopi/iM, Korfla ee BocnpuHUMaroT cepbeano, flaer peaynbTaibi, 
npoTMBopenamne TOMy, hto noflCKasbiBaer naivi HHTynui/ifl. lloaTOMy npeflnpuHniviatoTca BceB03M0>KHbie 
nonbiTKM M36e>KaTb CTOJiKHOBeHun c 3THMH peaynbTaraMM: reopnn cneu,uanbHO naMenatoT nnn 
o6"bacHflK)T MHane; nponsBOJibHO cy>KaioT o6nacTb nx npmvieHeHi/ia min npocTO ncnonbsyioT mx na 
npaKTi/iKe, He flenaa o6lhhx BbiBOflOB. 9] 5yfly KpnTHKOBaib HOKOTopbie noflo6Hbie nonbiiKH (hi/i oflna m3 
KOTopbix, no-Moewiy, m rpoma JioManoro hb ctomt), ho TonbKO b tom cnynae, Korfla laKaa KprnnKa 6yfleT 
i4enecoo6pa3Ha flna o6"bacHeHMfl caMMX leopuM. fnaBHan uenb stom khmtm — ne saiMnmaTb 3tm 
TeopuM, a nccneflOBaTb, KaKOM 6bma 5bi crpyKTypa peanbHOCTH, ecnn 6bi 3tm reopnn OKaaani/icb mctmh- 

HblMM. 



Fjiaea 1. TeopHH Bcero. 

iloMHio, Korfla a 6bm eme pe5eHKOM, mhb roBopunn, hto b flpoBHue BpeivieHa onenb o6pa30BaHHbiM 
HenoBeK Mor 3Hamb ece, nmo 6bino useecmno. Kpowie Toro, MHe roBopunn, hto b Hame Bpeivifl nsBecTHO 

TaK MHOrO, HTO HM OflMH HenOBOK HO B COCTOaHMM HSyHHTb 60JlbLUe KpOLUOHHOM HaCTUHKM 3TOrO SHaHMfl 

fla>Ke 3a bck) cbokj >KM3Hb. riocneflHee yflUBnano m pa30HapoBbiBano moha. 9\ npocTO OTKa3biBancfl b 
3T0 noBepnTb. BMecTe c tom, a ho 3Han, KaK onpaBflaTb CBoe HOBepne. Ho TaKoe nono>KeHMe BemePi 
Mena onpefleneHHO He ycTpai/iBano, m a 3aBHflOBan flpeBHUM yHenbiM. 

He TO HTo6bi a xoTen 3ayHMTb Bce c|3aKTbi, nepeHHcneHHbie b winpoBbix 3Hi4m<rioneflMflx: nanpoTi/iB, a 
HehaBi/ifleji 3y6pe>KKy. He TaKUM cnoco5oM a Hafleanca nojiyHHTb B03M0>KH0CTb y3HaTb Bce, hto TOJibKO 
5bmo M3BecTH0. fla>Ke ecnn 6bi mho CKa3ajiM, hto e>KeflHeBHO noaBnaeTca CTonbKO nyGnnKaqi/iM, 
CKonbKO HenoBOK ne CMO>KeT npoHHTaTb m 3a qenyK) >KM3Hb, nnn, hto HayKe M3BecTHO 600000 bmaob 
>KyKOB, 3T0 He pasonapoBano 6bi iviena. 9\ ne ropen >KejiaHi/ieM npocneflHTb 3a nonoTOM Ka>Kfloro 
Bopo6ba. Bonee Toro, a HHKorfla ho CHUTan, hto ppeBum ynoHbiM, KOTopbiM, KaK npeflnonaranocb, 3Han 
Bce, HTO 5bino M3BecTH0, CTan 6bi 3aHmviaTb ce5a hom-to noAo6HbiM. 9\ i/iHane npeACTaBnan ce6e to, 
HTO cneflyeT CHUTaTb M3BecTHbiM. ilofl «M3BecTHbiM» a noflpa3yMeBan noHfimbiM. 

Cawia Mbicnb o tom, hto oflHH nenoBOK b cocToaHnn noHaTb Bce, hto noHaTO, MO>KeT noKasaTbca 

C|3aHTaCTHHeCKOM, OflHaKO C|DaHTaCTI/lKM B HOM Kyfla MOHbLUe, HOM B MblCJlM O TOM, HTO OAMH HenOBOK 

ci\/io>KeT 3anoMHHTb Bce i/i3BecTHbie cjDaKTbi. K npuMepy, hmkto ho CMO>KeT 3anoMHMTb Bce M3BecTHbie 
pesynbTaTbi HayHHbix Ha5niofleHm?i fla>Ke b TaKoPi y3K0M o6nacTM, KaK nsyneHne flBM>KeHna nnaHOT, ho 
MHorne acTpoHOMbi noHUMatom 3to flBH>KeHMe nacToribKO nonno, HacKonbKO oho nonaTO. 3to 

CTaHOBMTCa B03M0>KHblM, nOTOMy HTO nOHMMaHUe 3aBHCMT He OT 3HaHMa MHO>KeCTBa CjaaKTOB KaK 

TaKOBbix, a OT nocTpoenna npaBunbHbix KOHi4eni4i/iM, oetacHenuM m TeopuPi. OAHa cpaBHUTenbHO 
npocTaa m nonaTHaa Teopua MO>KeT oxBaTHTb 6ecK0HeHH0 MHoro Heyflo6oBapm\/ibix c|3aKT0B. JlyHLueM 
TeopnePi nnaneTapHoro flBH>KeHMa aBnaeTca o6mafi meopua omHocumenbHocmu 3i?iHiuTeMHa, KOTopaa 
B caMOM Hanane flBafluaToro BeKa BbiTecHnna Teopm/i rpaBHTaqnn m ABM>KeHMa HbHOTona. Teopua 
SMHLUTeMHa TOHHO npeflCKa3biBaeT ne TonbKO npuHMnn flBi/i>KeHMa nnaneT, ho m nHD5oe flpyroe BnnaHne 
rpaBHTaqm/i, npuHOM TOHHOCTb 3Toro npeflCKa3aHMa cooTBeTCTByeT Hami/iM caMbiM TOHHbiM 
M3MepeHi/iaM. fleno b tom, hto, Korfla Teopi/ia npeflCKa3biBaeT HTO-nM5o «b npi/iHi4Mne», 3to osnanaeT, 
HTO npeflCKa3aHne nornHecKH ncTeKaeT m Teopm/i, fla>Ke ecnn na npaKTUKe flna nonyneHna HOKOTopbix 
TaKMX npeflCKa3aHni?i Heo6xoAMMO npoM3BecTi/i 6onbLije BbiHucneHUM, hom Mbi cnoco6Hbi ocymecTBHTb 
TexHonornHecKM i/inn cjDM3HHecKM b tom BceneHHOM, KOTopyro Mbi ce6e npeflCTaBnaoM. 

Cnoco6HOCTb npeflCKa3biBaTb mjim oni/icbiBaTb HTO-nM6o, fla>Ke flocTaTOHHO tohho, cobcsm He 
paBHoqeHHa noHMMannK) 3Toro. B cfDnsnKe npeflCKasanna m oni/icaHna nacTO Bbipa>KaK)Tca b Bi/ifle 
MaTeMaTMHecKMX c|3opMyn. flonycTHM, hto a sanoMHun c|3opMyny, us KOTopoPi npn HannHnn BpeMeHU m 
>KenaHi/ia Mor 5bi BbiHucnuTb nio6oe nono>KeHMe nnaneT, KOTopoe Korfla-ni/i6o 6bmo 3anncaH0 b apxuBax 
acTpoHOMOB. Mto >Ke a b 3tom cnynae Bbinrpan 6bi no cpaBHeHi/iio c HenocpeflCTBeHHbiM 3ayHi/iBaHMeM 
apxMBOB? OopMyny npoine 3anoMHi/iTb, Hy a flaiibiue: nocMOTpoTb hmcjio b apxuBax MO>KeT 5biTb fla>Ke 
yflo6Hee, hom BbiHucnuTb era m cjDopMynbi. McTUHHoe npenMymecTBO cjDopMynbi b tom, hto ee mo>kho 
i/icnonbsoBaTb b 6ecK0HeHH0M MHO>KecTBe cnynaeB noMUMO apxi/iBHbix flaHHbix, HanpuMep, flna 
npeflCKasaHna pe3ynbTaT0B 6yflymMX Ha6nK)fleHMM. C noMOLMbK) cjDopMynbi mo>kho TaK>Ke nonynnTb 
5onee tohhoo ncTopi/iHecKoe nono>KeHMe njianeT, noTOMy hto apxuBHbie flaHHbie coflep>KaT olum5km 
Ha5nKDfleHMM. OAHaKO fla>Ke HecMOTpa Ha to, hto cjDopMyna cyMMnpyoT 6ecKOHeHHO 6onbLuee 
KonnHecTBO c|3aKT0B no cpaBHeHi/iK) 0 apxi/iBaMM, 3HaTb ee — ne 3HaHi/iT noHi/iMaTb flBM>KeHMe njianeT. 
OaKTbi HeB03MO>KHO noHaTb, nonpocTy co5paB mx b cjDopMyny, TaK >Ke KaK Henb3a nonaTb mx, npocTO 
3anMcaB i/inn 3anoMHMB. OaKTbi mo>kho nonaTb TonbKO nocne o5'bacHeHMa. K CHacTbio, Hamn JiyHiune 
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TeopHM Hapafly c TOHHbiMn npeflCKaaaHMflMi/i coflep>KaT my5oKMe oGBncHeHna. Hanpmviep, o5Lnafl 
Teopua OTHOcmenbHOCTM o5"bacHfleT rpaBHTaqnK) Ha ocHose hobom HeibipexiviepHOM reoMerpnn 
i/icKpuBJieHHoro npocTpancTBa i/i BpeivieHM. Ona tohho o5tacHfleT, KaKUM o5pa30M aia reoMerpun 
B03fleMCTByeT Ha Marepmo m noflBepraerca BosfleMCTBHK) Maiepnn. B 3tom o6"bacHeHi/iM m aaioiioHaeTCfl 
noriHoe coflep>KaHMe reopnn; a npeflCKaaahna OTHOci/iTenbho flBM>KeHi/ifl njianeT — 3to Bcero nrnub 
HeKOTopbie yM03aKriK)HeHMa, KOTopbie Mbi MO>KeM cflenarb m3 oetacHeHMfl. 

06maa Teopufl OTHOcmenbHOCTH laK Ba>KHa ne noTOMy, hto ona MO>KeT nyib 5onee tohho 
npeACKaaaib flBi/DKenne nnaneT, neivi reopufl HbtoTOHa, a noTowiy, hto ona OTKpbiBaei m oetflCHflei 
TaKne acneKTbi flePicTBi/iTenbHOCTi/i, KaK i/icKpuBneHi/ie npocTpancTBa m BpeMenn, o KOTopbix panee ho 
nofloapesann. 3to tmhuhho flna HayHHoro o6"bacHeHMa. HayHHbie leopm/i oetflCHflHDT o5teKTbi m 
flBJieHMfl B HameM >km3hm Ha ocHOBe CKpbiTOM fleMCTBMTenbHOCTi/i, KOTopyK) Mbi HenocpeACTBeHHO He 
omymaeM. TeM ne Menee, cnoco6HOCTb Teopnn oGtflCHMTb to, hto Mbi omymaeM, — He caMoe uennoe 
ee KanecTBO. CaMoe uennoe ee KanecTBO saKTiKJHaeTca b tom, hto ona o6"bacHaeT caiviy CTpyKTypy 
peanbHOCTH. KaK Mbi yBUflUM, oflHO us caMbix qenHbix, anaHUMbix m noneaHbix KanecTB HenoBenecKOM 
MbicDH — ee cnoco6HOCTb OTKpbisaTb m o6tacHflTb CTpyKTypy peanbHOCTH. 

OflHaKO HeKOTopbie ctDMnococ|3bi, i/i fla>Ke ynenbie, HeflooqeHUBaioT ponb o6"bflCHeHMa b HayKe. flnn 
HMX ocHOBHafl qenb HayHHOM Teopnn saKntoHaeTca He b o6"bacHeHi/in Hero-nM6o, a b npeflCKaaaHi/in 
peaynbTaTOB SKcnepuMeHTOs: Bce coflep>KaHi/ie Teopm/i aaKnroHeHO b ctaopMyne npeflCKaaannfl. Ohm 
CHMTaioT, HTO Teopufl MO>KeT flaTb CBOMM npeflCKasaHi/iaM n\o6oe ne npoTMBopenainee ew o6"bacHeHne, a 
MO>KeT M BOBce He flaBaTb TaKOBoro flo Tex nop, noKa ee npeflCKaaaHun Bepnbi. TaKOM Bsmafl 
HasbiBaeTca UHcmpyMeHmanu3M0M (nocKonbKy b 3tom cnynae Teopua — Bcero nmub «i/iHCTpyMeHT» 
fljifl npeflCKaaaHMfl). CaMy Mbicnb o tom, hto nayKa M0>KeT noMOHb naM noHATb CKpbiTyio peanbHOCTb, 
o5"bflCHnioLMyio Hamn Ha6nioAeHMfl, HHCTpyMeHTani/icTbi CHUTaioT no>KHOM m TiuecnaBHOM. Ohm ho 
noHMMaioT, KaKMM o6pa30M TO, o HOM roBopuT HayHHafl Teopi/ifl noMMMO npeflCKaaaHMfl peaynbTaTOB 
aKcnepuMOHTOB, MO>KeT 5biTb HOM-TO 5onbLiJMM, HeM nycTbie cnoBa. 05'bflCHeHH5q, b nacTHOCTi/i, ohm 
CHMTaioT npocTOM ncMxonorMHecKOM onopoM: hom-to spofle xyflo>KecTBeHHbix BKpanneHMM, KOTopbie mn 
BKTiioHaeM B TeopMM, HTo6bi cflonaTb MX 6onee aaHMMaTenbHbiMM m nerKO sanoMMHaiomMMMCfl. flaypeaT 
Ho5eneBCKOM npeMMM, c|dm3mk CTMBen BaMH6epr, abho roBopMn c noanuMM MHCTpyMeHTanM3Ma, Korfla 
cneflyKDLUMM o6pa30M npoKOMMOHTMpoBan oetflcneHMe rpaBMTaqMM OMHUJTeMHOM: 

«Ba>KHO MMeTb B03MO>KHOCTb npeflCKasaTb KapTMHbi SBesflHoro He5a na c|30TOCHMMKax acTpoHOMOB, 
HacTOTy cneKTpanbHbix timhmm m t. n., a to, npMnMiueM riM mn 3tm npomosbi cfDMSMHecKOMy BosfleMCTBMKj 
rpaBMTaqMOHHbix noneM na flBM>KeHMe nnanoT m c|30tohob [KaK 3to 5bmo b ctDMSUKe flo OMHiuTeMHa] mjim 
MCKpMBneHi/iK) npocTpancTBa m spoMeHM, npocTO ne mmoot 3HaHeHMfl.» (Gravitation and Cosmology, c. 
147). 

BaMH6epr m APyrMe MHCTpyMeHTanMCTbi OLiJM6aioTca. To, neMy Mbi npMnMCbiBaoM M3o6pa>KeHMfl na 
c|30Toiua6noHax acTpoHOMOB, UMeem SHaneHMe, m ne TonbKO flna 4)M3MKOB-TeopeTMKOB Bpofle Menn, y 
KOTopbix >KenaHMe b 6onbiueM CTenoHM noHATb MMp CTaHOBMTca MOTMBaqMOM pj\^ Bbipa>KeHM5q TeopMM b 
BMfle c|3opMyn m mx MsyneHMfl. (5=1 yBepen, hto 3Ta MOTMBauMJi npMcyina m BaMH6epry: Bpafl jim ero 
CTMMyriMpyeT oflHO nMLUb >KenaHMe npeflCKaaaTb M3o5pa>KeHMfl m cneKTpbi!) fleno b tom, hto fla>Ke flna 
HMCTO npaKTMHecKoro npMMOHeHMfl npe>Kfle Bcero Ba>KHbi oetacHMTenbHbie bo3mo>khoctm TeopMM, a y>K 
noTOM, B KanecTBe flonoriHeHMfl, — ee npeflCKasaTenbHbie bo3mo>khoctm. Ecni/i 3to sac yflMBnaeT, 
npeflCTasbTe, hto Ha 3eMne noflBMncn MHonnaHeTHbiM ynenbiM m npenoAHec naM ynbTpaTexHonorMHHbiM 
«npeflCKa3aTenb», KOTopbiM MO>KeT npeflCKa3aTb pe3ynbTaT nio5oro 3KcnepMMeHTa, ho 6e3 KaKMX-nM6o 
o5"bflCHeHMM. EcjiM BepMTb MHCTpyMeHTariMCTaM, TO KaKTonbKO Mbi nonyHMM 3T0T npeflCKasaTenb, naiuM 
HayHHbie TeopMM naM 6yflyT Hy>KHbi pasBe hto flnn pa3BneHeHMJi. Ho TaK dm 3to? KaKMM o6pa30M 
npoACKasaTenb mo>kho 6bmo 6bi Mcnonb30BaTb npaKTMHecKM? B HOKOTopoM CMbicne npeflCKa3aTenb 
coflep>Kan 6bi 3HaHMfl, Heo6xoflMMbie fljia Toro, HTo6bi nocTpoMTb, CKa>KeM, KOCMMHecKMM Kopa6jib. Ho 
HacKonbKO OH 5bi npMroflMnca naM npM CTponTeJibCTBe 3Toro Kopa5nfl, mtim npM co3AaHMM flpyroro 
noflo6Horo npeflCKa3aTenfl, mjim fla>Ke npM ycoBepmeHCTBOBaHMM MbimenoBKM? ripeflCKasaTenb Bcero 
DMiub npeflCKa3biBaeT pe3ynbTaTbi 3KcnepMMeHTOB. CneflOBaTenbHO, HTo6bi nonyHMTb B03MO>KHOCTb 
nonb30BaTbCfl npeflCKa3aTeneM, naM, npe>KAe Bcero, Hy>KHO 3HaTb, o pe3ynbTaTax KaKMX 3KcnepMMeHT0B 
ero MO>KHO cnpaiuMBaTb. Ectim 6bi Mbi saflaiiM npeflCKa3aTenK) HepTe>K KOCMMHecKoro Kopa6na m 
MHc|3opMai4Mio o npoflnonaraeMOM McnbiTaTenbHOM nonoTe, oh Mor 6bi CKa3aTb naM, KaK nosefleT ce5fl 
Kopa6nb BO BpeMfl 3Toro noneTa. Ho cnpoeKTMpoBaTb kocmmhogkmm Kopa6nb npeflCKa3aTenb ne CMor 
6bi. M Aa>Ke ecriM 6bi oh coo5LHMn naM, hto cnpoeKTMpoBaHHbiM naMM KOCMMHecKMM Kopa6jib B3opBeTCfl 
npM 3anycKe, oh ne CMor 5bi CKasaTb naM, KaK npeflOTBpaTMTb 3tot B3pbiB. OTy npo6neMy CHOsa 
npMLunocb 6bi peiuaTb naM. A npe>Kfle neM ee petuMTb, npe>Kfle neM npMCTynMTb xoTb k KaKOMy-TO 
ycoBepmeHCTBOBaHMK) KOHCTpyKUMM, HaM npMLUJiocb 6bi noHffmb, KpoMe Bcero nponero, npMHMMn 
pa6oTbi KOCMMHecKoro Kopa5nfl. M TonbKO Torfla y nac noflBMnacb 6bi B03M0>KH0CTb BbmcHMTb npMHMHy 
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Bspbisa npn aanycKe. HpeflCKaaaHne — nycTb fla>Ke caMoe coBepiueHHoe, yHnsepcanbHoe 
npeACKaaaHHe — He cnoco6HO aawieHMTb o5"bflCHeHne. 

ToHHO TaK >Ke npeACKasaienb He CMor 6bi npeflociaBHTb HaM hm oahom hobom reopnn m b nayHHbix 
MccneflOBaHi/iflx. Bot ecnn 6bi y nac y>Ke 5bma leopuji, m Mbi npuflyiviajiM 6bi aKcnepmvieHT flna ee 
npoBepKM, Torfla mo>kho 6bmo 6bi cnpoci/iib npeflCKaaarenb, hto nponaoMAei, ecnn noflBeprnyTb 
Teopmo 3T0My McnbiiaHHK). TaKnivi o6pa30M, npeflCKaaaienb saivieHi/in 6bi BOBce ne leopnn — oh 
3aMeHi/in 6bi aKcnepmvieHTbi. Oh M36aBnn 6bi nac or aarpai Ha McnbiTaienbHbie na6opaTopi/iM m 
ycKopmenn nacTMLi. BwiecTO Toro HTo6bi crponTb onbiTHbie o5pa3i4bi KOCMUHecKi/ix Kopa6neM m 
pucKOBaTb >KM3HbK) JieTHMKOB-wcnbiTaTenew, Bce i/icnbiraHUfl Mbi Mornn 6bi npoBOflnib na seivine, 
nocaflMB neTHMKOB b ni/inoTa>KHbie TpeHa>Kepbi, ynpaBnaeivibie npeflCKasaiejieivi. 

npeflCKa3aTenb wior 6bi 6biTb Becbivia nonesen b pa3nMHHbix cmyaMnax, ho era none3HOCTb Bcerfla 
6bi 3aBMcena ot cnoco6HOCTM nK)p,ev\ pemaib naynnbie saflann tohho laK >Ke, KaK ohw BbiHy>KAeHbi 
flenaTb 3to cewHac, a mvieHHO, M3o5peTaa o6"bacHMTenbHbie reopnn. Oh fla>Ke He 3ai\/ieHnn 6bi Bce 
SKcnepuMeHTbi, nocKonbKy na npaKTMKe era cnoco5HOCTb npeflCKa3aTb pe3ynbTaT KaKora-TO nacTHoro 
SKcnepmvieHTa saBucena 5bi ot Tora, hto npou^e: flocTaroHHO tohho onucarb 3tot aKcneprnvieHT, HTo6bi 
npeflCKasaTenb flan npuraflHbm otbot, nnn npoBecTH aKcnepmvieHT b fleMCTBHTejibHOCTH. B Konqe 
KOH140B, flnfl CBfl3i/i c npeflCKa3aTeneM noHaflo6Mncfl 6bi CBoero pofla «nonb30BaTenbCKMM MHTepc|3eMC». 
Bo3MO>KHO, onucaHne M3o6peTeHi/ia npmujiocb 6bi BBOflnib b npeflCKa3aTenb na KaKOM-TO ciaHflapTHOM 
fl3biKe. HeKOTopbie aKcnepmvieHTbi c rpyflOM mo>kho 5bmo 6bi onucaib na 3tom nsbiKe. Ha npaKTMKe 
onucaHne MHomx aKcnepmvieHTOB OKa3anocb 6bi cnmuKOM cno>KHbiM fljia BBOfla. TaKUM o6pa30M, 
npeflCKasaienb mvien 5bi le >Ke ocHOBHbie npemviyiflecTBa m HeflocTaTKH, hto m nK)6oM flpyroti mctohhmk 
3KcnepmvieHTanbHbix flannbix, m 6bm 6bi none3eH TonbKO b tox cnynaax, Korfla o5paLneHMe k neiviy 
OKa3biBanocb 6bi yflo6Hee, neivi k flpyrmvi ncTOHHUKawi. KpoMe Toro, TaKoPi npeflCKa3aTenb y>Ke 
cyiflecTByeT coBceM pflflOM, — 3to cj3H3M>HecKm?i Mnp. Oh coo6iflaeT naivi pe3ynbTaT nK)6oro B03MO>KHora 
aKcnepMMeHTa, ecnn Mbi cnpaiuMBaeM era na npaBunbHOM a3biKe (T.e. ecnn Mbi npoBOflUM 
aKcnepuMOHT), xota b neKOTopbix cnynaflx naM ne onenb yflo6HO «BBOflMTb onucaHne 3Kcnepi/iMeHTa» b 
Tpe6yeM0M cjaopMe (T.e. co3flaBaTb hokum annapaT m ynpaBJiATb mm). OflnaKO MMp ho flaoT od'hacHenm. 

B HOKOTopbix npaKTMHOCKMX CTiyHaax, HanpMMop, npM nporH03e noraflbi, npeflCKa3aTenb, 
o6naflaioLflMM ncKnioMi/iTenbHO npeflCKa3aTenbH0i?i c|3yHKi4MeM, ycTpoMn 6bi nac ho MeHbiue, hom 
o5"bflCHi/iTenbHafl Toopna. Ho fla>Ke b otom cnyHae flna Menecoo6pa3Horo McnonbsoBaHun 
npeflCKasaTena npeflCKasaHHbiM nporH03 noraflbi flon>KeH 5biTb noriHbiM m coBepLueHHbiM. Ha npaKTMKe 
nporH03bi noraflbi nenonHbi m HecoBepLueHHbi, m, HTo5bi CKOMnehci/ipoBaTb HeTOHHOCTb, b hmx BKnioHaKJT 
o5"bflCHeHMa Tora, KaK MeTeoponori/i nonyHMDM tot mdi/I mhom nporH03. 05'bacHeHMa no3BonflioT naM cy- 
flMTb o Hafle>KHOCTM nporH03a m BbiBecTH flanbHeMiuMM nporH03 flna Hamera MecTa pacnono>KeHMa mtim 
HaiuMX Hy>Kfl. K npMMepy, flna Mena ecTb pa3HMMa, hom 6yfleT Bbi3BaHa BeTpenan norafla, KOTopyio 
nporH03i/ipyioT na saBTpa: 6nM30CTbio paMOHa c bhcokmm aTMOcclDepHbiM flasneHMeM mjim 6onee 
OTflaneHHbiM yparaHOM. B nocneflHOM cnynae a 6bi npeflnpMHan 6onbiue npeflocTopo>KHOCTeM. 
IVloTeoponoraM caMMM Heo6xoflMMbi o6"bacHMTenbHbie TeopMM o norafle, HTo6bi ohm MorriM 
npeflnono>KMTb, KaKMO npM6nM>KeHM5q mo>kho flonycTMTb npM KOMnbioTepnoM MOflenMposaHMM noraflbi, 
KaKMe flonoDHi/iTenbHbie Ha5niofleHMfl oGecnenaT 6onee TOHHbiM m CBoespeMeHMbiM nporH03 noraflbi m t. 
n. 

TaKMM o6pa30M, Mflean i/iHCTpyMeHTanMCTOB, npeflCTaBneHHbiM b BMfle Haiuera Boo5pa>KaeMora 
npeflCKasaTenn, a mmohho, HayHHOM TeopMM, nMiueHHOM CBoera o6"bflCHMTenbHora coflep>KaHMfl, 5yfleT 
none3eH b CTpora orpaHMHOHHOM HMcne cnynaeB. TaK 6yfleM 6naraflapHbi, hto peanbHbie HayMHbie 
TeopMM He noxo>KM Ha otot Mflean m hto, b flOMCTBMTenbHOCTM, ynenbie k HOMy He CTpoMflTca. 

KpaMHflfl cjDopMa MHCTpyMOHTanMSMa, Ha3biBaeMafl no3umueu3M (wnM norMHecKMM nosMTMBMSM), 
yTBep>KflaeT, hto Bce nono>KeHMa, OTnMHHbie ot tox, KOTopbie onMCbisaioT MnM npeflCKa3biBaioT 
HaSniofleHMfl, ne TonbKO M3nMLUHM, ho m 5eccMbicneHHbi. I/I xota b cootbotctbmm go cbommm >Ke KpM- 

TepMSMM B 3T0M flOKTpMHO OTCyTCTByOT CMblCn, OHa, TOM HO MOHOe, racnOflCTBOBana B HayKe BCK) 

nepByio nonoBMHy flBaflqaTora CToneTMfl! MflOM MHCTpyMOHTanMCTOB m no3MTMBMCTOB lUMpoKO 
pacnpocTpaneHbi fla>Ke ceraflna. ripMHMHa TaKOM mx y6eflMTenbHOCTM 3aKnioHaeTCfl b tom, hto, xota 
npeflCKasaHMe ne ABnaeTca qenbio nayKM, oho flBnaeTca nacTbio xapaKTepi/icTi/iHecKora Memoda nayKM. 
Otot HayHHbiM MeTOfl BKnioHaeT TeopeTMHecKoe npMHSTMO hobom TeopMM flna o6"bacHeHMfl neKOTopora 
Knacca aBnoHMM, 3aTeM npoBefleni/ie peuuaiomezo 3KcnepuMeHmanbH080 uccnedoeaHUft, 
aKcnepi/iMOHTa, flna KOTopora CTapaa TeopMfl npeflCKa3biBaeT oflMH BMflMMbiM pe3ynbTaT, a HOBan 
TeopMa — flpyraM. SaTOM TeopMio, npeflCKa3aHMfl KOTopoM OKa3anMCb no>KHbiMM, OTBepraioT. TaKMM 
o6pa30M, pe3ynbTaT peLuaioLuera aKcnepMMOHTa, KOTopbiM no3BonfleT cflenaTb Bbi6op Me>Kfly flsyMn 
TeopMSMM, 3aBMCMT OT npeflCKa3aHMfl TeopMM, a He ot mx o6"bacHeHMfl. Mmohho OTCiofla MCTeKaoT 
olumSohhoo npeflCTaBneHMe, hto b HaynnoM TeopMM hot HMHera, KpoMe npeflCKasaHMM. OflnaKO 
SKcnepuMeHTanbHoe MccneflOBaHMe — 3to flanoKO ne eflMHCTBennbiM npouecc, CBfl3aHHbiM c pocTOM 
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HayHHoro SHaHna. noAaBnaHsmee 6onbLiJHHCTBO leopuPi OTBepmn He noTowiy, hto mx He nofliBepflnnn 
SKcnepmvieHTanbHbie i/iccneflOBahi/ia, a noTOMy, hto y hmx 5bmM nnoxne o6"bacHeHi/ifl. IVIbi OTBepraeM 
TaKHe TeopuM, fla>Ke He npoBepaa mx. Hanprnviep, paccMOTpmvi cneflytomyio leopi/iK): cteB KunorpaMM 
TpaBbi, MO>KHO BbineHMTbCfl OT npocTyflbi. 3Ta Teopun flenaei npeflCKaaanne, KOTopoe mo>kho 
npoBepnTb Ha onbiie: ecnn niofli/i nonpo6yK)T neHMTbca rpaBOM m HaviflyT 3to He3c|3c|3eKTMBHbiM, 
noflBflTca flOKaaaienbCTBa no>KHOCTi/i 3tom reopnn. Ho ary Teopnto HHKorfla ne npoBepflnn na onbiie m, 
B03M0>KH0, Hi/iKorfla He npoBepai, noTOMy hto ona ne flaer oetflCHeni/iM: ona ne o5tflCHfleT mm npoqecc 
neneHMfl, hm hto 5bi to hm 6bmo eme. IVIbi a5conK)THO npaBunbHO CHMTaeM ee no>KHOM. BcerAa ecTb 
5ecK0HeHH0 MHoro B03M0>KHbix TeopuM TaKoro pofla, coBMecTHMbix c cymecTByioLMi/iMi/i Ha6nK)fleHMaMM 
n npeflnaratomux HOBbie npeflCKaaaHUfl, m y nac ne XBaTuno 6bi hm BpeivieHM, hm cpeACTB, HTo5bi 
npoBepMTb MX Bce. IVlbi npoBepneivi HOBbie TeopMM, KOTopbie BbimaflflT 6onee o6emaioLHMMM flnn 
o6"bflCHeHMfl Hero-nM6o, neivi to, KOTopbie lUMpoKO pacnpocTpaneHbi ceroflnn. 

CKaaaTb, hto npeflCKaaaHMe — qenb HaynnoM TeopMM, snaHMT nepenyTaTb cpeflCTBa m qeriM. Tohho 
TaK >Ke MO>KHO CKaaaTb, hto qejib KOCMMHecKoro Kopa6nfl — OKMraTb tortimbo. Ha caMOM flene, ropeHMe 
TonriMBa — 3to nMiiib oflMH m3 MHorMX npoqeccoB, KOTopbie Kopa6nb flOJDKen BbinoriHMTb flna 

flOCTM>KeHMfl CBOeM fleMCTBMTeJIbHOM 14eJ1M, TO eCTb TpaHCnopTMpOBKM noneSHOM HarpySKM M3 OflHOM 

TOHKM KOCMMHecKoro npocTpaHCTBa B flpyryK). ilpoBeflOHMe 3KcnepMMeHTanbHbix MccneflOBaHMM — 3to 
riMiub OflMH M3 MHorMX npoLieccoB, KOTopbie flon>KHa ocymecTBMTb TeopMa p,na flocTM>KeHMfl mctmhhom 
qeriM nayKM, KOTopaa aaioiioHaeTCfl b oStflcneHMM MMpa. 

KaK a y>Ke CKaaan, HacTMHHO o6"bflCHeHMn cocTaBJiaioTCfl na ochobo Toro, hto Mbi nenocpeflCTBeHHO 
He Ha5nK)flaeM: aTOMbi m CMJibi; BHyTpeHHMe o6nacTM SBesfl m BpameHMe ranaKTMK; npomnoe m 
6yflymee; aaKOHbi npMpoflbi. MeM my5>Ke o6"bacHeHMe, tbm k 5onee OTflanennbiM ot HacTonmero onbiTa 
KaTeropMflM oho flon>KHO o6pamaTbCfl. OflnaKO 3tm KaTeropMM ne BbiMbiiuneHbi: nanpoTMB, ohm 
flBJiflioTca HacTbK) caMOM CTpyKTypbi peanbHOCTM. 

06"bflCHeHMfl HacTO nopo>KflaiOT npeflCKaaaHMfl, no KpaMHeM Mepe, b npMHMMne. B cawioM flene, ecriM 
HTO-TO, B npMHMMne, MO>KHO npoflCKasaTb, TO flocTaTOHHO noriHoe o6"bacHeHMe flon>KHO, b npMHMMne, 
npeflCKaaaTb 3to nojiHOCTbK) (rommmo Bcero nponero). OflnaKO mo>kho o6tflCHMTb m nonaTb MHorMe 
ManananbHO nenpeflCKaayeivibie BemM. HanpMMep, Bbi ne MO>KeTe npeflCKaaaTb, KaKMe HOMepa BbinaflyT 
Ha HecTHOM (T.e. 6ecnpMCTpacTH0M) pyneTKe. Ho ecriM Bbi noMMOTe, hto b KOHCTpyKLiMM m aomctbmm 
pyneTKM flenaoT ee 6ecnpMCTpacTHOM, to Bbi CMO>KeTe o6"bacHMTb, noneiviy HeB03M0>KH0 npeflCKaaaTb 
HOMepa. I/I onaTb: npocToe anaHMe Toro, hto pyneTKa 6ecnpMCTpacTHa, ne pasHoueHHO noHMMaHMK) 
Toro, HTO flenaoT ee 6ecnpMCTpacTH0M. 

M rOBOpK) MMOHHO O HOHMMaHMM, a HO npOCTO O 3HaHMM (MTIM OHMCaHMM, MHM HpeflCKasaHMM). 

RocKonbKy noHMMaHMe npMxoflMT nepea oetacHMTenbHbie TeopMM, a 3tm TeopMM MoryT 5biTb cxo>km, 
6bicTpoe yBenMHOHMe KoriMHecTBa sanMcannbix cjDaKTOB ne o6fl3aTenbHO ycno>KHfleT noHMMaHMe Bcero, 
HTO noHflTO. TeM He Menee, 6onbLiJMHCTBO niofleM CHMTaeT (m mmohho 3to roBopMTiM mho Torfla, b 
fleTCTse), HTO 0 OLuenoMnfliomeM CKopocTbio pacTeT ne TonbKO KoriMHecTBO sanMcannbix cJaaKTOB, ho m 
KOHMHecTBO M cno>KHOCTb ToopMM, Hopos KOTopbio Mbi no3HaeM MMp. CneflOBaTejibHO (roBopflT ohm). He 
Ba>KHO, 5bmo mjim hot TaKoe Bpewia, Korfla oflMH HenoBOK Mor noHATb Bce, hto 6bmo noHATO, b name 
BpeMfl 3TO TOHHO HeB03M0>KH0, M 3T0 CTaHOBMTCfl Bce 6onee M 5onee HeB03M0>KHbiM no Mepe pocTa 
Hamero snaHMfl. Mo>KeT noKa3aTbcn, hto Ka>KflbiM pa3, Korfla noflBnaeTcn HOBoe o6"bflCHeHMe mtim 
MeTOflMKa, cytflecTBeHHaa flna flaHHoro npeflMeTa, k cnMCKy, KOTopbiM flon>KeH BbiyHMTb nK)5oM 
>KenaiomMM nonaTb 3tot npeflMeT, cneflyeT flo6aBMTb eme oflny TeopMio; Korfla >Ke KoriMHecTBO TaKMX 
TeopMM B nK)6oM npeflMOTe CTanoBMTCfl cnMiuKOM 5onbLiJMM, noflBnaKDTcn cnei4ManM3ai4MM. OMSMKa, k 
npMMepy, pa3flenMnacb na acTpocjDM3MKy, TepMOflMHaMMKy, cjDMSMKy nacTMM, TeopMK) KsaHTOBoro nona m 
MHorMe flpyrwe nayKM. TeopeTMHecKaa ocHOBa Ka>KflOM m3 3tmx nayK, no KpaPinoM Mepe, TaK >Ke o6iuMpHa, 
KaK Bca ciDM3MKa CTO neT nasafl, m MHorMe nayKM y>Ke pacnaflaioTCfl na noflcneuManM3ai4MM. Ka>KeTCfi, 
HTO, HeM 6onbiue otkphtmm Mbi flenaeM, tom flanbiue m 6e3B03BpaTHee nac ynocMT b bok 
cneMMariMGTOB, m tom 5onbLije yflanaioTCfl ot nac to npeflnojiaraeMbie flpoBHue BpoMena, Korfla 
noHMMaHMe o5biHHoro HenoBOKa Momo oxBaTMTb Bce, hto TOJibKO 6bmo noH^TO. 

HenoBOKa, CTonKHyBiuerocfl c 3tmm orpoMHbiM m 6bicTpo pacTyinMM Menio TeopMM, cosflannbix 
HenoBenecKOM pacoM, mo>kho npocTMTb 3a ero coMHOHMfl b tom, hto oamh MHflMBMflyyM cnoco6eH 3a 

CBOK) >KM3Hb OTBOflaTb Ka>KflOe BniOflO M CaMOCTOaTenbHO, KSK 3T0 MOmO 5blTb KOrfla-TO, OLlOHMTb Bce 

M3BecTHbie peuenTbi. OflnaKO o6"bacHeHMe — Heo5biHHaa nMina: 6onbiuyK) nopMMio ne o5fl3aTenbHO 
TpyflHee npomoTMTb. TeopMio MO>KeT BbiTecHMTb HOBaa TeopMfl, 5onee Tonnaa, c 6onbiuMM 
KOJiMHecTBOM o5"bflCHeHMM, HO M 6onee npocTafl flna noHMMaHMa. B 3tom cnyHae CTapaa TeopMn 
CTanoBMTca JiMLuneM, m Mbi noHMMaoM 6ojibiue, a yHMM MeHbiue, hom pahbiue. MMehHO 3to m 
npoM30Lijno, Korfla TeopMfl HMKonaa KonepHMKa o tom, hto 3eMna flBM>KeTCfl BOKpyr ConHqa, BbiTecHMna 
cjio>KHyK) CMCTOMy riTOJieMen, KOTopaa noMeiflana SeMnio b uohtp BceneHHOM. Mnorfla HOBan TeopMfl 
MO>KeT ynpoLnaTb cyiflecTByioLMyio, KaK b cnynae, Korfla apa6cKMe (flecaTMHHbie) i4Mc|Dpbi 3aMeHMJiM 
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puMCKi/ie. (B flaHHOM cnynae leopufl Bbipa>KeHa HeaBHO. Ka>Kfloe o6o3HaHeHMe onpeflenaer KOHKpeTHbie 
onepaMMM, nono>KeHna n Mbicnn o Hucnax npoine flpyrux m, cneflOBaienbHO, BonnoLnaei leopmo, no 
KOTopoM onepauuM c HucnaMU CTaHOBarcfl 6onee npocTbiMn m 3c|3ctDeKTMBHbiMM). HoBaa reopun mokbt 
o6"beflMHaTb flse ciapbie leopnn, o5ecne>HMBaa 6onbiuee noHmviaHi/ie, neivi npi/i OTflenbHOM 
i/icnonb30BaHi/iM crapbix reopi/iM, KaK 3to nponaomno, Korfla IVIawKn OapaAew m fl>KeMMC KnapK IVIaKCBenn 
o5"beflMHMni/i leopuM aneKipunecTBa m MameTnaivia b oflHy leopnK) aneKipoMameTi/iaivia. KocBeHHO, 
5onee noriHbie o5"bflCHeHMfl, b jik)5om npeflMeie HanpaBneHbi Ha ycoBepujeHCTBOBaHne MeroflOB, 
noHSTHM M asbiKa, c noMombto KOTopbix Mbi nbiTaewica noHflib flpyrne npeflMeibi, m, raKnivi o6pa30M, 
Hame SHaHne b LienoM MO>KeT craTb 6onee npocTbiM flnn noHUMaHUfl. 

06meM3BecTHO, hto HacTO, Korfla HOBbie reopnn raKnivi oGpaaoivi aaivieHaioT crapbie, nocneflHue He 
3a5biBaK)TCfl HaBcerfla. fla>Ke pmvicKi/ie MucjDpbi Bce eme ncnonbsyioT ceroflna b onpefleneHHbix cnynaax. 
fpoMoaflKne Meioflbi, c noMombK) KOTopbix nioAM Korfla-TO BbNi/icnnjin, hto XIX, yMHO>KeHHoe na XVII, 
paBHO CCCXXIII, y>Ke He npmvieHaroTca Bcepbea, ho Aa>Ke ceMHac ohm HecoMHOHHO i/isBecTHbi m 
noHSTHbi KOMy-TO, Hanpmviep, ncTopuKaM MareMaTHKH. OanaMaeT jim 3to, hto HsnoBeK ho MO>KeT noHATb 
«Bce, HTO noHflTO», He 3Hafl pmvicKMX u,\Adpp 1/1 MX saraAOHHOM api/ic|3MeTMKM? CoBceM hot. CoBpeivieHHbiM 
MaTOMaTMK, KOTopbiM 00 KaKOM-TO HpuHMHe HHKOfAa HO cnbiiuan o puMCKMX MMctDpax, TOM He MeHee, y>Ke 
o5naAaeT noriHbiM noHniviaHi/ieivi CBJiaaHHOM c hmmm MaTeiviaTHKH. YsHaB o pmmckmx UM4)pax, stot 
MaTOMaTMK npno6peTeT ne HOBoe noHmviaHne, a Bcero nmub HOBbie cJaaKTbi — ncTopuHecKne cjaaKTbi, 

CfDaKTbl O CBOMCTBaX KaKMX-TO npOMSBOTlbHO 0603HaHeHHblX CMMBOnOB, a He HOBOe 3HaHMe O CaMMX 

HMcnax. Oh ynoAo5i/iTCfl 30onory, KOTopbiPi ynnTca nepoBOAHTb HaasaHUfl bmaob na HHOCTpaHHbm nsbiK, 
nnn acTpoc|3M3MKy, KOTopbiM ysHaoT, KaKMM o6pa30M nioAM paannHHbix KynbTyp pacnpeAenflK3T SBesAbi 
no co3Be3AHflM. 

Heo5xoAHMO ni/i SHanne apucJaMeTHKH pmmckmx 14mc|dp p,na noHMMaHMfl ucmopuu — OTAenbHbiM 
Bonpoc. flonycTMM, hto KaKaa-TO ncTopMHecKaa leopm — KaKoe-TO o6"bflCHeHi/ie — aaBucena ot 
onpeAeneHHbix wieTOAOB, KOTopbie ApesHMe pMivuiane McnonbsoBariM aji^ yMHO>KeHMfl (TaK >Ke, KaK, 
HanpMMep, OKaaanocb, hto mx oco6bie MOTOAbi cosAaHMJi BOAonpoBOAOB m CBMnqoBbix rpy6, 
OTpaBJiflBLUMX nMTbesyK) BOAy, BHecriM cbom BKnaA b naAOHMe Pmmckom MivinepMM). SaTOM, ecriM mn 
xoTMM noHSTb MCTopMK), a cnoAOBaTenbHO, m Bce, hto noHSTO, to naivi cneAyeT yanaTb, KaKMe 3to 6bmM 
MOTOAbi. Ho p,eno b tom, hto hm oaho coBpeivieHHoe MCTopMHecKoe o6"bflCHeHMe ne CBflsano c 

MOTOAMKOM yMHO>KeHMfl HMCBTl, TaK HTO HaiilM SanMCM OTHOCMTOnbHO 3TMX MOTOAOB — HO 6onee HOM 

KOHCTaTaiina cjDaKTOB. Bce, hto noH^TO, i\/io>KeT 6biTb noHSTO m 6e3 sayHMBaHMfl 3tmx c|3aKT0B. Mbi b 
nK)6oe BpeMfl MO>KeM nocMOTpoTb mx b cnpaBOHHMKe, ecriM, nanpMMep, pacLUMcjapoBbiBaeM apsbhmm 

TBKCT, B KOTOpOM OHM ynOMMHaK3TCfl. 

riocTOflHHO paarpaHMHMBan noHMMaHMe m «npocTO» snaHMe, a ne xony npeyivieHbLUMTb Ba>KHOCTb 
sanMcaHHOM, ho ho o5"bflCHeHHOM MHc|3opMai4MM. TaKaa MHctDopMauMfl 6e3ycnoBHO Ba>KHa p,n?\ Bcero: ot 
pa3MH0>KeHMfl MMKpoopraHM3Ma (KOTopbiM coAep>KMT TaKyK) MHctDopMai4Mio B MoneKynax flHK) ao caMoro 
a5cTpaKTHoro HenoBenecKoro MbimneHMa. MeM >Ke TorAa OTJiMHaeTca noHMMaHMe ot npocToro snaHMa? 

MtO eCTb OetflCHOHMe, B OTflMHMe OT npOCTOM CjSOpiViynMpOBKM CjDaKTa, KOeM flBTlfllOTCfl npaBMTibHoe 

onMcaHMe mjtm npoACKaaaHMe? Ha npaKTMKe wibi o6biHHO AOCTaTOHHO 6bicTpo nyBCTByewi pasHMuy. Mbi 
oco3HaeM, KorAa nero-TO ne noHMMaeM, p,ayKe ecjiM Mbi mokom tohho onMcaTb 3to m A^Tb 3T0My tohhob 
npoACKaaaHMe (nanpMMep, TeneHMe msbocthom 5one3HM HeMSBecTHoro npoMcxo>KAeHMa), m TaK>Ke Mbi 
3HaeM, HTO oetflCHOHMe noMO>KeT HaM JiyHLue noHSTb 3to. Ho AaTb tohhob onpoAeneHMe noHSTMM 
«o5"bflCHeHMe» mtim «noHMMaHMe» cno>KHO. rpy5o roBopa, ohm CKopee OTBenaioT na Bonpoc «noHeMy», 
HOM Ha Bonpoc «HTO»; 3aTparMBaK)T BHyTpeHHioK) cyTb p,en; onMCbiBaKJT peanbHoe, a ne Ka>KyLAeecn 
cocTOflHMe BeiAePi; roBopnT o tom, hto aotdkho 6biTb, a ne hto cnynaeTCfl: onpeAenaioT saKOHbi 

npMpOAbI, a He 3MnMpMHeCKMe SaBMCMMOCTM. 3tM nOHSTMA MO>KHO OTHeCTM K CBflSHOCTM, yTOHHOHHOCTM M 
npOCTOTB B npOTMBOnonO>KHOCTb npOM3BOnbHOCTM M CnO>KHOCTM, XOTfl HM OAHOMy M3 3TMX nOHflTMM TaK>Ke 

Henb3fl AaTb npocToe onpeAoneHMe. Ho b nK)6oM cnynae, noHMMaHMe — 3to OAHa m3 bhclumx cfjyHKLiMM 
HenoBenecKoro M03ra m pa3yMa, m 3Ta ctDyHKUMfl yHMKanbna. MnorMe APyrMe c|3M3MHecKMe CMCTOMbi, 
nanpMMep, M03r >KMBOTHbix, KOMnbioTepbi m APyrMe MaiuMHbi, MoryT cpaBHMBaTb c|3aKTbi m ASMCTBOBaTb b 

COOTBOTCTBMM C HMMM. Ho B HaCTOaiAOe BpOMfl Mbi HO 3HaeM HMHOrO, KpOMO HeJIOBeHeCKOrO pa3yMa, HTO 

5bmo 6bi cnoco6HO noHJiTb oGtacHSHMe mjtm >Kenajio 5bi nonyHMTb ero npe>KAe Bcero. Ka>KAoe OTKpbiTMe 
HOBoro o6"bflCHeHMa m Ka>KAoe noHMMaHMe cymecTByioLuero o6"bacHeHMfl 3aBMCMT ot yHMKanbHOM 
HenoBenecKOM cnoco6HOCTM MbicriMTb TBopnecKM. 

Mo>KHO CHMTaTb, HTO TOOpMS pMMCKMX l4MC|Dp yTpaTMTia CBOO o6"bacHMTenbHoe 3HaHeHMe M 

npoBpaTMnacb b npocToe onMcaHMe c|3aKT0B. FloAoGHoe ycTapoBaHMe TeopMM npoMcxoAMT nocTOflHHO no 
Mepe pocTa naiuero 3HaHMa. M3HaHanbHO pMMCKan CMCTOMa i4Mc|3p ASMCTBMTenbHO c|3opMMpoBana nacTb 
KOHqenTyanbHOM m TeopeTMHecKOM CMCTOMbi B3mflA0B, KOTopaa noMorana niop,9\M, Mcnonb3yK)LUMM 3tm 

14MC|Dpbl, nOHMMaTb MMp. Ho CBMHaC TO nOHMMaHMO, KOTOpoe KOrAa-TO AOCTMranOCb TaKMM o6pa30M, — 
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He 6onee hbm KpomenHbiPi acneKT ropasflo 6ojiee my6oKoro noHUMaHna, BonnomeHHoro b 
coBpeivieHHbix iviaTeiviaTMHecKMX reopuflx m HeasHO b coBpeivieHHbix ycnoBHbix o6o3HaHeHMflx. 

3to unnKDCTpupyeT eme oflHO cbomctbo noHniviaHna. Bo3mo>kho noHATb hto-to, He ocoaHasan, hto 
noHMMasLUb 3T0, i/inn fla>Ke ne yflenaa aroiviy oco5oro BHUiviaHMfl. Bo3mo>kho, sto aBynuT 
napaflOKcanbHO, ho cwibicn my6oKnx o5o6LneHHbix o6"bacHeHMM coctomt b tom, hto ohm oxBarbiBaroT hb 
TonbKO 3HaKOMbie CMTyai4i/iM, ho m HeanaKOMbie. Ecnn 6bi Bbi 5bmM coBpewienHbiM MaieMaTi/iKOM m 
BnepBbie CToriKHyni/icb c pmmckmmm i4Mc|DpaMM, bo3mo>kho, Bbi 6bi cpaay ne ocosHann, hto y>Ke nonann 
MX. CHanana BaM 6bi npMLunocb Bbiynmb cjDaKTbi OTHOcnTsnbHO Toro, hto 3to laKoe, a noTOM 
nopasMbiiunaTb nafl armviM cjDaKTaMM b CBere Baiuero HacToamero noHmviaHna MaTeiviaTMKM. Ho 
saBepLUMB 3T0, Bbi MOfJiM 6bi, omaHyBLUi/icb Haaafl, CKaaarb: «fla, b pmmckom ci/icTsivie u,v\dpp p,na moha 

HOT HMHSrO HOBOrO, KpOMS C|DaKTOB». l/lMeHHO 3T0 Mbl MMeOM B BMfly, KOffla rOBOpUM, HTO 06tflCHI/l- 

TenbHan ponb puMCKHx i4Mc|3p nojiHOCTbio ycrapena. 

ToMHO TaioKe, Korfla a roBopio, hto noHUMaio, KaKi/iM o6pa30M KpuBnana npocTpancTBa m BpewieHU 
Bnnaei na flBiDKenne nnaneT fla>Ke b flpyrux connenHbix cucreiviax, o KOTopbix a, bo3mo>kho, HHKorfla ne 
cjibiLuan, He yTBep>KflaK), hto Mory BcnoMHUTb 6e3 flanbHeMLUnx paaivibiiuneHi/iM oetflCHenne Bcex 
noflpo5HOCTeM Bpamenna m Kone6aHMM op6MTbi n\o6ov\ nnaneTbi. 51 rnvieK) b BUfly, hto noHniviaK) reopnK), 
coflep>KamyK) Bce stm o6"bacHeHi/ifl, m no3TOMy Mory tohho BbiBecTH modoe H3 hmx, ecni/i nonyny 
HOKOTopbie cfjaKTbi o KOHKpeiHOM nnaHOTe. CflenaB 3to, a, omflHyBiui/icb naaafl, CMory CKaaarb b 
npoLunoe: «fla, b flBH>KeHMM aroPi nnaneTbi a ne BM>Ky Hunero, KpoMe c|3aKTOB, KOTopbie ne o6"bacHfleT 
o6Lnafl Teopufl OTHOCMTenbHOCTi/i». IVlbi nonrnviaeM crpyKiypy peanbHOCTH, TonbKO nonrnviafl reopi/in, 
o6"bacHfliomi/ie ee. A nocKonbKy ohm o6"bacHaioT 5onbiue, neivi Mbi nenocpeACTBeHHO ocosHaeM, Mbi 
MO>KeM noHflTb 6onbLije, neivi HenocpeflCTBeHHO ocoanaeivi, hto nonann. 

9] He yTBep>Kflato, hto, Korfla Mbi noHUMaeivi Teopmo, Mbi odfisamenbHO noHUMaeM Bce, hto ona 
M0>KeT o6"bacHi/iTb. B onenb my6oKOM Teopnn ocoaHaHne Toro, hto ona o6tflCHfleT flannoe flBJieHne, 
caMO no ce6e MO>KeT 6biTb SHaHHTenbHbiM OTKpbiTi/ieM, Tpe6yK)mMM HeaaBucuMoro o5tflCHeHMa. 
HanpuMep, KBaaapbi — HpesBbinaMHO apKne mctohhukm nanyHeHna b qeHTpe HOKOTopbix ranaKTHK — b 
TeneHi/ie MHorux noT 6bmM oflHOM m3 aaraflOK acTpo4)M3i/iKH. Korfla-TO fla>Ke nojiarann, hto flna Toro, 
HTo6bi MX o5"bflCHMTb, noTpe5yeTca HOBan ctDnanKa, ho coMHac Mbi CHUTaeM, hto mx o6"bflCHfleT KaK 
o6Lnafl Teopufl OTHOcnTenbHOCTH, TaK i/i APyrne Teopnn, KOTopbie 6bmM nsBecTHbi eine flo OTKpbiTun 
KBaaapoB. IVIbi nonaraeM, hto KBaaapbi coctoat i/I3 ropflHew MaTepnn b npoLiecce naflenna b nepHbie 
flbipbi (paapyLueHHbie SBesflbi c TaKUM molmhum rpaBHTaMHOHHbiM nonoM, hto hmhto ho MO>KeT i/i35e>KaTb 
era). OAHaKO noTpe6oBanMCb MHori/ie roflbi Ha6nH3fleHMM m TeopoTunecKnx nccneflOBaHi/iM, npe>Kfle hsm 
Mbl nprnunn k OTOMy BbiBOfly. Tenepb, Korfla Mbi CHUTaeM, hto Hamnn Mepy noHUManna KBaaapoB, Mbi ne 
flyMaoM, HTO M paHbLue o6naAanM 3tmm noHUMannoM. XoTa mn h o6"bflCHi/ini/i KBaaapbi nepea 
cymecTByiomMe Teopnn, mn nonyHnnn a6conK)THO hoboo noHHMaHne. HacKonbKO cno>KHO flaTb 
onpeflenenne oetacHeHmo, nacToribKO >Ke cno>KHO onpeflennTb, CHi/iTaTb nn BcnoMoraTenbHoe 
o5"bflCHeHMe neaaBMCHMOM cocTaBnaiomeM Toro, hto noHATO, nnn OTHOcnTb ero k 5onee my6oKOM 
TeopuM. 3to cno>KHO onpeflennTb, ho ne TaK cno>KHO ocoanaTb: na npaKTUKe, Korfla HaM p,a\oj HOBoe 
o6"bflCHeHMe, Mbi noHMMaoM, HTO OHO HOBoe. M CHOBa: pasHMua CBaaaHa c TBopnecKHMH 
cnoco5HOCTflMM. OGtflCHMTb flBM>KeHi/ie KaKOM-TO nnaneTbi nenoBeKy, KOTopbiPi noHUMaoT o5LnyK) 
Teopnio OTHOCMTsnbHOCTM, — HMCTO MexaHMHecKaa aaAana, xota ona MO>KeT OKaaaTbcn onenb cno>KHOM. 
Ho, HTo5bi McnonbsoBaTb cymecTByiomyio Teopmo flna o6"bacHeHi/ifl KBaaapoB, Heo5xofli/iMO TBopnecKoe 
MbiLuneHne. TaKUM o6pa30M, HTo6bi noH^Tb Bce, hto noHSTO b acTpoc|3M3MKe Ha ceroflHaiuHMM ASHb, BaM 
npnAOTCfl noApo6HO naynnTb Teopmo KBaaapoB. Ho BaM ne npnAOTCfl naynaTb op6MTy KaKOM-TO 
KOHKpeTHOM nnaHOTbi. 

TaKMM o5pa30M, HecMOTpa na to, hto KonnnecTBO M3BecTHbix HaM Teopi/iM, p,a m aani/icaHHbix cfjaKTOB 
pacTOT KaK CHe>KHbiM KOM, caMa CTpyKTypa ne CTahOBHTca 6onee cno>KHOM p,n?\ noHi/iMaHnn. fleno b tom, 
HTO, CTahOBacb 6onee noApo5HbiMM i/i MHoroHMcneHNbiMM, OTAenbHbie Teopnn nocTenenno «TepflK)T 
aKTyanbHOCTb», TaK KaK noHUMaHne, KOTopoe ohm coAep>KaT, nepexoAUT k my6oKHM o5o6LueHHbiM 
TeopnaM. A KonnnecTBO nocnoAHHx Bce yMeHbiuaeTCfl, ho ohm CTanoBaTCfl 6onee rny5oKMMM m 6onee 
o6o5LMeHHbiMM. noA «6onee o6o5LueHHbiMM» a noApaayMOBaio, hto Ka>KAaa m 3tmx tsopmm npMBOAMT 
5onbLue aoboaob, oxBaTbiBaeT 6onbiuee KonMHSCTBO CMTyauMM, hom necKonbKO OTAenbHbix TeopMM 
panee. IIoa «5onee rny6oKMMM» a noHMMaio, hto Ka>KAafl m3 hmx o6tflCHfleT 6onbiue (oxBaTbiBaeT 
5onbLuee noHMManne), hom ee npeAiuecTBeHHMKM, bmocto BS^Tbie. 

EcnM 6bi Bbi saxoTenM nocTpoMTb 5onbLuoe coopy>KeHi/ie, moot MnM co5op, necKonbKO bokob nasaA, 
BaM noHaAo6i/incfl 6bi npooKTMpoBLUMK. Oh 5bi anan, hto Heo6xoAMMO CAenaTb, HTo5bi o6ecneHMTb 

npOHHOCTb M yCTOMHMBOCTb KOHCTpyKMMM 0 MMHMManbHbIMM B03MO>KHblMM yCMnMSMM M SaTpaTaMM. Oh HO 

CMor 6bi BbipasMTb 6onbiuyK) nacTb 3Toro snaHMfl na asbiKe MaTeMaTMKM m cjDMaMKM, KaK Mbi MO>KeM 
CAenaTb 3to ceroAHfl. Bmocto SToro oh nono>KMncfl 6bi, rnaBHbiM o5pa30M, na cbok) MHTyMUMio, naBbiKM 
M SMnMpMHecKMe aaBMCMMOCTM, KOTopbie yanan bo BpeMena CBoero yneHMHecTBa, a BnocneACTBMM, 
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B03M0>KH0, ycoBepmeHCTBOBan, pyKOBOflCTByncb AoraflKaMM n flonrmvi onbiTowi pa5oTbi. Ho fla>Ke aia 
i/iHTyuMMfl, 3TI/1 HaBbiKi/i M SMnnpuHecKHe aaBMCHMOCTM Ha caMOM p,ene 6bmM flBHbiMi/i m HeflBHbiMn 
meopufiMU, coflep>KaBLum\/ii/i peajibHoe SHanne npeflMeioB, KOTopbie ceroAHa Mbi HasbiBaeM 
i/iH>KeHepHbiM AsnoM m apxureKTypoPi. HwieHHO M3-3a SHaHna stmx Teopi/iM, nycTb oneHb HeioHHbix no 
cpasHeHMK) c cymecTBytommviM ceroAHfl m npmvieHmvibix b He5onbLUOM Hucne cnynaeB, Bbi m HaHann 6bi 
SToro npoeKTupoBmnKa. Bocxumancb crpoeHi/iflMM, npocTOflBLUHMH BeKa, jikjah HacTO 3a6biBaK)T, hto 
Bi/iAST nrnub TO, HTO yiieneno. noAasnflKDmee 6onbLUMHCTBO coopy>KeHi/iM, nocrpoeHHbix b cpeAHi/ie seKa 
1/1 paHbiue, AaBHO pasBannnocb, HacTO BCKope nocne Toro, KaK ohm 6bmM nocipoeHbi. Oco6eHHO 3to 
Kacanocb HOBbix coopy>KeHMM. CHmanocb AOKaaaHHbiM, hto nK36oe HOBOBBeAeni/ie MO>KeT craib npuHH- 
HOM KaiacTpoctDbi, M CTpoMTenn peAKO OTCiynann or TpaAMUHOHHbix KOHCTpyKquM m motoaob. B Hamn 
AHU, HanpoTUB, 6onbiuafl peAKOCTb, ecnn KaKoe-TO CTpoenne (nycTb Aa>Ke Henoxo>Kee hm na hto, 
nocTpooHHoe paHbiue) pasBanmcfl M3-3a HenpaBunbHoPi KOHCTpyKMHn. Bee, hto Mor nociponTb apsbhmm 
KBanMctsMMMpoBaHNbiM CTpomenb, era coBpeivieHHbie Konnern Moryr nociponTb nyHiue m c MeHbLumviM 
ycunnflMM. Ohm raioKe Moryr coopyAHTb raKne CTpoennfl, o KOTopbix oh bp^a nv\ MeHTan, nanprnviep, 
He5ocKpe6bi nnn KOCMUHecKne craHLiMM. Ohh Moryi Mcnonb30BaTb laKne Marepnanbi, KaK 
CTeKTioBonoKHO miM >Kene3o6eTOH, o KOTopbix oh HHKorAa ne cnbiiuan n KOTopbie BpaA Jin CMor 6bi 
Mcnonb30BaTb, Aa>Ke ecnn 6bi ohm KaKHM-TO o6pa30M y Hero noABunncb, t. k. oh mvien Becbivia CMyTHbie 
M HeroHHbie npeACTaBnennfl o noBeAennn Marepi/ianoB. 

IVIbi AOCTurni/i HacTOflmero ypoBHfl 3HaHm?i He noTOMy, hto co6panM MHora TeopuPi, noAo6Hbix tom, 
HTO 6bina M3BecTHa APSBHeiviy CTponTeriK). Hame snanne, ABHoe m neaBHoe, ne npocTO 6onbLue, oho 
OTTinHaeTCfl no cboom CTpyKType. KaK a y>Ke CKa3an, coBpeMennbix TeopuM MeHbiue, ho ohh 6onee 
o6o6LAeHHbie i/i 6onee my6oKi/ie. B Ka>KAOM cuTyaMnn, c KOTopoM CTanKHBancfl npoeKTupoBiunK, 
BbinoriHfla KaKyro-TO pa6oTy, — k npmviepy, Bbi6Mpaa TOJiLAHHy necymeM CTOHbi, — oh nonb30Bancfl 
AOBOJibHO cnei4i/i4)MHecKOM HHTynMneM nnn SMnnpuHecKOM 3aBi/icnM0CTbK), KOTopan nprnviennTenbHO k 
HecTaHAapTHbiM cnynaaivi Morna A^Tb 5e3HaAe>KHO nenpaBunbHbie OTBeTbi. B name Bpeivifl 
npoeKTupoBiAMK npuHMMaeT TaKne pemeHna, ncnonb3yfl Teopmo, o6o6iAeHHyK) HacTonbKO, hto ee 
MO>KHO npuMOHMTb K CTeHawi, CAenaHHbiM 1/13 nK)6bix MaTepnanoB, b nK)6oM cpeAe: na Jlyne, noA boaom 
1/1 TAe yroAHO eme. 3Ta Teopua nacToribKO o6o5LAeHa, noTOMy hto ocHOBana na AOCTaTOHHO my6oKMX 
o6"bacHeHMax npuHquna noBeAenna MaTepnanoB i/i KOHCTpyKquM. MTo5bi naMTH onTHManbHyio Tonmi/iHy 
CTOHbi 1/13 He3HaKOMora wiaTepnana, ncnojib3yK3T Ty >Ke Teopmo, hto m p,n9i jiio5om APyroM CTenbi, ho 
pacneTbi Hani/iHaioT, npunrnviaa pa3nnHHbie cfjaKTbi — Mcnonb3yfl pa3Jii/iHHbie HucjieHHbie 3HaHeHMfl 
pa3Hbix napaivioTpoB. flpuxoAHTCfl cwioTpeTb b cnpaBOHHUKe TaKi/ie c|DaKTbi, KaK npoAen npoHHOCTH na 
pacTfl>KeHne n ynpyracTb MaTepnana, ho b AononHHTeiibHOM noHmviaHnn neT Heo6xoAm\/iocTM. 

l/lMeHHO nosTOMy coBpeivieHHbiM apxi/iTOKTop He Hy>KAaeTCfl b 6onee AJT/iTenbHoPi uni/i TpyAoeMKOM 
noAraTOBKe, p,ayKe HecMOTpn na to, hto noHi/iMaeT rapa3A0 6onbLije, hom apsbhmm CTpoHTenb. 
Bo3MO>KHO, Tuni/iHHyK) Toopmo 1/13 yHe6H0M nporpaMMbi coBpeivieHHoro CTyAOHTa noHSTb cno>KHee, neivi 
nK)6yK) M3 SMnnpuHecKnx 3aBMcm\/iocTeM APSBHero CTponTena; ho coBpeivieHHbix Teopi/iM rapa3A0 
wieHbiue, a mx o5"bacHMTenbHaa cnoco6HOCTb npnAaeT mm TaKne KanecTBa, KaK KpacoTa, BHyTpeHHan 
nornKa m CBa3b c APyri/iMi/i npeAMOTaiviM, 6naroAapa KOTopbiM 3tm Teopm/i npome n3yHaTb. Cewnac Mbi 
3HaeM, HTO HOKOTopbie APSBHi/ie SMnupMHecKi/ie 3aBMcm\/iocTM 6bmn OLiJn6oHHbiMH, APyrne — 

l/lCTMHHblMM HJIM 6nM3Km\/lH K HCTl/lHO, 1/1 Mbi 3HaeM npi/lHl/lHbl 3T0ro. HeKOTOpbIMM 3MnMpi/lHeCKMMM 

npaBunaMU Mbi ao cmx nop nonb3yeMCfl, ho hi/i na oahom m3 hmx y>Ke ne ocHOBbiBaeTca noHUManne Toro, 
noneMy KOHCTpyKMUM ne pyiuaTca. 

f\, KoneHHO, He OTpuqaK), hto bo MHomx npeAMeTax, rAe yBennHUBaeTCfl 3HaHMe, BKntoHan 
apxMTeKTypy, noaBnaioTCfl cnei4ManM3ai4m/i. OAHaKO 3to ho oahoctopohhi/im npoLiecc, t. k. 
cnei4nanM3ai4m/i nacTO MCHe3aK)T: Koneca y>Ke ne npooKTupytoT m ne M3raTaBnMBaK)T KonecHbie MacTepa, 
nnyri/i — MacTepa no nnyraM, a nHCbMa y>Ke ne nrnuyT ni/ici4bi. TeM ne Menee, AOCTaTOHHO ohobi/iaho, 
HTO TeHAeHMMfl ymy6neHMa m o6"beAMHeHi/ifl, KOTopyio a onucbiBan, ne eAUHCTBeHHaa: napannejibHO ew 
npoMcxoAMT HenpepbiBHoe pacuiupeHue. iloflCHK): HOBbie maoi/i nacTO ne npocTO BbiTecHflKDT, ynpoLAaioT 
i/inn o6"beAi/iHflK)T cyLAecTByioiAne. Ohm TaK>Ke pacLunpflKjT HenoBenecKoe noHi/iMani/ie ao o6jiacTeM, 
KOTopbie paHbiue ne 6biJii/i noHSTbi coBceM uni/i o cyiAecTBOBaHm/i KOTopbix Aa>Ke ne AoraAbiBanncb. Ohm 
MoryT OTKpbiBaTb HOBbie bo3mo>khoctm, HOBbie npo5neMbi, HOBbie cnei4ManM3ai4MM m Aa>t<e HOBbie 
npoAMOTbi. I/I KOFAa 3to npoMcxoAUT, Mbi MO>KeM nonyHMTb. no KpaMHeM Mepe na speMfl, 6onbiue 

MHCjDOpMaMMM A^^ M3yHeHMfl, HT05bl nOHflTb BCe 3T0. 

Bo3MO>KHO, MOAMUMHa — HaM6onee pacnpocTpaHeHHbiM npMMep pacTymeM cnei4ManM3ai4MM, KOTopaa 
Ka>KeTCfl HeM36e>KHbiM cneACTBMeM pocTa 3HaHMfl, KorAa OTKpbiBaioT HOBbie cnoco6bi neneHMfl mhofmx 
5one3HeM. Ho Aa>Ke b moamumho npMcyTCTByeT npoTMBonono>KHaa TOHAeHMMfl o6"beAMHeHMa, KOTopaa 
HenpepbiBHO ycMJiMBaeTca. 06iAeM3BecTH0, hto MHorMe ctDyHKUMn Tena, KaK, BnpoHOM, m MexaHM3Mbi 
MHorMX 6one3HeM, eme Mano M3yHeHbi. GneAOBaTenbHO, neKOTopbie o6nacTM MeAMMMHCKoro 3HaHMn 
Bce eme coctoat, maBHbiM o6pa30M, m3 co5paHMfl 3anMcaHHbix dpsKTOB, naBbiKOB m MHTyMMMM BpaneM, 
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i/iMeKDLHnx onbiT B neMeHUM onpefleneHHbix 6one3HeM i/i nepeflaroLni/ix 3tm HBBbiKH m HHTynMHK) m 
noKoneHna b noKOJieHne. flpyrmvin cjiobbmh, 6onbLijaa nacib wieflULinHbi Bce eme He Bbimna 1/13 anoxn 
SMnupMHecKnx npaBun, m BHOBb o6Hapy>KeHHbie aMnnpunecKne npaBuna CTmviyni/ipyK)T noasneHne 
cnei4nanM3ai4MM. Ho Korfla b pesynbTare Mefli/iui/iHCKHx m 6Moxm\/iHHecKMX nccjieflOBaHUM noaBnaKJTcn 
5onee my6oKne o6"bflCHeHi/ifl npoiieccoB 5one3HM (m sflopoBbix npoLieccoB) b rene, yBennHMBaercfl m 
noHMMaHne. Korfla b paannHHbix nacTflx rena, b ochobo pasHbix 6ojie3HeM o6Hapy>KMBaioT o6mMe 
MoneKynapHbie MexaHi/isMbi, Ha CMeny ysKUM Teopnaivi npi/ixoflflT 5onee o6o6ifleHHbie. KaK TonbKO 
5one3Hb noHMMaioT nacTOJibKO, hto Moryr Bnncaib ee b o6myK) cipyKTypy, ponb cneunanncTa 
yMeHbLuaeTca. BiviecTO aioro Bpann, CTonKHyBiuMCb c HesnaKOMOM 6one3HbK) nnn peflKUM 
ocno>KHeHneM, Moryr nonoKHTbca na oetflCHmenbHbie reopnn. Ohm ivioryi nocMorpeTb 3tm cjDaKTbi b 
cnpaBOHHMKe. Ho sareivi ohm CMoryr npMMeHMTb o6o5LneHHyio leopMio, HTo6bi paapaGoTaTb Heo6xoflM- 
Moe neneHMe m o>KMflaTb, hto oho Syflei 3434)eKTMBHbiM, fla>Ke ecriM HMKorfla panbtue oho ho 
npMMenanocb. 

TaKMM o6pa30M, Bonpoc o tom, cno>KHee mhm npoifle CTaHOBMTcn nonarb Bce, hto noHSTO, 3aBMCMT 
OT paBHOBecMfl flByx npoTMBonono>KHbix pe3yjibTaT0B pocTa 3HaHMfl: pacLuupeHUfi m yanydnenua naiuMX 
TeopuM. l/l3-3a pacLUMpeHMfl HaiuMX TeopMM noHflTb MX cno>KHee, M3-3a yrny6neHMfl — npome. OflHO m3 
nono>KeHMM 3tom KHMrM cocTOMT B TOM, HTO yrny5neHMe MOflneHHO, ho yBepenno no6e>KflaeT. flpyrMMM 
cnoBaMM, yTBep>KfleHMe, b KOTopoe a OTKa3biBancfl noBepMTb, 6yflyHM pe5eHK0M, b cbmom flene no>KHO, 
a MCTMHHO npaKTMHecKM npoTMBonono>KHoe. IVIbi ne yflanaeivicfl ot cocTOflHMfl, Korfla oflMH HenoBOK 
cnoco5eH noHATb Bce, hto rohjito, Mbi npM5nM>KaeMCfl k neiviy. 

9\ He yTBep>KflaK), hto CKopo Mbi noMMeivi ece. 3to coBceM flpyroM Bonpoc. 9\ ne Bepio, hto ceMHac 
Mbi 6nM3KM MJiM Korfla-To npM6nM3MMCfl K noHMMaHMK) eceao, nmo cymecmeyem. 9\ roBopio 0 
B03M0>KH0CTM HOHMMaHMfl 60680, mvo noHfimo. 3to CKopeo 3aBMCMT HO OT coflep>KaHi/ifl Haiuero 3HaHMa, 
a OT ero CTpyKTypbi. Ho CTpyKTypa Hamero 3HaHM5q — He3aBMCMM0 ot bo3mo>khoctm ero Bbipa>KeHMfl b 
TeopMax, cocTaBTiflioLMMX noHflTHoe Lienoe — 5e3ycnoBHO 3aBMCMT ot cbmom CTpyKTypbi peanbHOCTM. 
EcjiM CBo6oflHbiM pocT 3HaHMa flon>KeH npoflon>KaTbCfl m ecriM Mbi, HecMOTpa hm na hto npM6nM>KaeMCfl k 
TOMy cocToaHi/iio, Korfla oflMH nenoBOK CMO>KeT noHATb Bce, hto hohato, 3HaHMT, rny5MHa naiuMX TeopMM 
flon>KHa yBeriMHMBaTbCfl flocTaTOHHO 6bicTpo, HTo6bi o6ecneHMTb 3Ty B03MO>KHOCTb. 3to MO>KeT npo- 
M30MTM, ecriM TonbKO caMa CTpyKTypa peanbHOCTM nacToribKO eflMHa, hto no Mepe pocTa naiuero 3HaHMfl 
Mbi CM0>KeM noHMMaTb ee Bce 6onbiue m 6onbLije. Ectim 3to npoM30MfleT, to b kohohhom MTore naiuM 
TeopMM CTanyT nacToribKO o5lhmmm, rny6oKMMM m cocTaBnaKDiflMMM flpyr c flpyroM eflMHoe qenoe, hto 
npeBpaTflTca b eflMHCTBeHhyK) TeopMK) eflMHOM CTpyKTypbi peanbhocTM. 3Ta TeopMfl ne oetacHMT Bce 
acnoKTbi peanbHOCTM: 3to HeflocTM>KMMO. Ho ona oxbbtmt Bce M3BecTHbie o5"bflCHeHMa m 5yfleT 
npMMeHMMa ko BceM CTpyKType peanbHOCTM nacToribKO, nacKoribKO nocneflHflfl 6yfleT noHATa. B to 
BpoMs KaK Bce npeflbiflyiMMe TeopMM oTHocMJiMCb k KOHKpeTHbiM npeflMOTaM, 3to 6yfleT TeopMn Bcex 
npeflMeTOB: Teopufi Bceao. 

3Ta TeopMfl, 6e3ycnoBHO, ne 6yfleT nocneflHePi b CBoeM pofle, ona 6yfleT nepBoi^. B HayKe CHMTaeTcn 
flOKa3aHHbiM, HTO fla>Ke HaiuM nyHLUMe TeopMM oGpeneHbi 6biTb b HeKOTopoM pofle HecoBepmeHHbiMM m 
npo6neMaTMHHbiMM, m Mbi o>KMflaeM, hto b CBoe speMJi mx BbiTecHflT 5onee rny6oKMe m TOHHbie TeopMM. 
M 3TOT nporpecc ho ocTaHOBMTcn, Korfla Mbi OTKpoeM yHMBepcajibHyio TeopMK). HanpMMep, HbKDTOH flan 
HaM nepByio yHMBepcanbHyK) TeopMK) TflroTOHMfl m o6"beflMHMn, hommmo Bcero nponero, He5ecHyK) m 
3eMHyK) MexaHMKy. Ho ero TeopMM BbiTecHMna o6Lflafl TeopMfl OTHOCMTenbHOCTM 3MHiuTeMHa, KOTopan 
BKOKJHaeT eine m reoMOTpMio (KOTopyio paHbiue CHMTanM OTpacnbio MaTOMaTMKM) b c|3M3MKe, m nosTOMy 
Hapafly c 5onbLueM TOHHOCTbK) flaoT 5onee rny6oKMe o6"bacHeHMa. ilepBaa yHMBepcanbHaa TeopMfl — 
KOTopyH3 5yfly Ha3biBaTb TeopMOM Bcero — noflo6HO boom hblumm TeopMJiM, KOTopbie 6binM flo Hee m 
6yflyT nocne nee, He 5yfleT mm a6conK)THO mctmhhom, hm 6ecK0HeHH0 rny6oKOM, a noTOMy, b KOHennoM 
MTore, ee 3aMeHMT flpyraa TeopMfl. Ho 3Ta 3aMeHa npoM30MfleT ne Hepe3 o5"beflMHeHMe c TeopMSMM 
flpyrMX npeflMOTOB, m6o ona caMa 6yfleT TeopMeM Bcex npeflMOTOB. B npomnoM 3HaHMTenbHbiM 
nporpecc b noHMMaHMM MHorfla MMen MecTO npM 3HaHMTenbHbix o6"beflMHeHMax. MHorfla nporpecc 5bin 

Bbl3BaH CTpyKTypHbIMM M3MeHeHMaMM B HOHMMaHMM KOHKpOTHOrO npOflMOTa, KBK, HanpMMOp, KOrfla Mb! 

nepecTanM CHMTaTb SeMnio ueHTpoM BceneHHOM. Rocne nepsoM TeopMM Bcero y>Ke ne 6yfleT 
3HaHMTenbHbix o6"beflMHeHMM. Bce nocneflyioiflMe BenMKMe OTKpbiTMa 6yflyT nepoMeHaMM b noHMMaHMM 
MMpa B qenoM: M3MeHeHM5qMM b HameM MMpoB033peHMM. Co3flaHMe TeopMM Bcero 6yfleT nocneflHMM 
6onbLUMM o6"beflMHeHMeM m b to >Ke BpeMa nepBbiM maroM k B03HMKHOBeHMio HOBoro MMpoB033peHMa. f\ 

CHMTaKD, HTO MMOHHO TBKOe OeteflMHeHMO M M3MeHeHMe npOMCXOflflT CeMHaC. n0fl05H0e MMpOB033peHMe 
M flBnaOTCa TOMOM 3T0M KHMrM. 

CHMTaK) CBoeM o6a3aHHOCTbK) cpa3y noflnepKHyTb, hto n roBopio He npocTO o «TeopMM Bcero», 
KOTopyK) B 6nM>KaMLijee BpeMfl nafleioTCfl OTKpbiTb cneuManMCTbi b o5nacTM c|3M3mkm 3neMeHTapHbix 
HacTMM. «TeopMfl Bcero» CTana 6bi oeteflMHOHHOM TeopMeM Bcex ocHOBHbix CMn, M3BecTHbix 4)M3MKe, 
a MMeHHo: rpasMTaiiMOHMbix, 3neKTpoMarHMTHbix m JiflepHbix CMn. Ona TaK>Ke onMcana 5bi Bce TMnbi 
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cymecTByromux flpo6HoaTOMHbix hbctmli, mx Maccbi, cnnHbi, aneKipunecKne aapaflbi m APyrne CBOMCTsa, 
a TaioKe npuHqun mx BsanMOfleMCTBUfl. Hpn HajinHi/in flocTaroHHO TOHHoro onucaHna HananbHoro 
cocTOflHua nK)5oM naonnpoBaHHOM c|3M3MHecKOM CMCTeMbi, TaKaa reopufl CMOKer npeflCKaaaib 6yp,yin,ee 
noBeAeHne ci/icreMbi b npuHqune. B cnynae, Korfla TOHHoe noBefleHne ci/icieivibi npeflCKaaaib 
HeB03M0>KH0, Teopufl onuiueT Bce B03M0>KHbie BapnaHTbi noBefleHna cucreMbi m npeflCKa>KeT 
BepoaiHOCTb MX BOSHMKHOBeHUfl. Ha npaKTMKe HepeflKi/i cnynan, Korfla HaMaJibHbie cocTOflHua 
i/iHTepecyKDLUMX Hac CMcreivi HeB03MO>KHO onpeAennTb tohho, p,a m npeflCKasarb mx cnMniKOM cjio>kho bo 
Bcex cnynanx, KpoMe npocTewiuMX. TeM He wieHee, raKaa o6"beflMHeHHafl reopMn nacTMLi m cun SMecie c 
onpefleneHMewi HananbHoro cocTOflHua BceneHHOM k MOMeHiy Bonbiuoro BapbiBa (cunbHbiM BspbiB, ot 
KOToporo npoM30iuna BceneHHaa), b npuHMnne, coAep>Kana 6bi bck) MH4)opMai4mo, Heo6xoflHMyio flna 
npeACKaaaHna Bcero, hto mo>kho npeflCKaaaib (pucyHOK 1.1). 

r ' 



HaepHbie chjIW 



3.-jeKTpo.\iat iieTH^M 

I npMTfI>KCHHe 



I HaMa;ibHoe cocTOHHwe 
; nepeii Bojibiuhm BapwBOM j 



Pmc. 1.1. HeafleKBaiHoe noHniviaHi/ie «TeopMM Bcero» 

Ho npeflCKaaaHne — eme He o6"bncHeHMe. «TeopMfl Bcero», na KOTopyio laK nafleioTca, fla>Ke 
coBMecTHO c TeopnePi HananbHoro cocTOflHua, b nyHiueM cnynae npeflcraBUT nrnub KpomeHHyio rpaHb 
MCTMHHOM TeopuM Bcoro. 3Ta reopufl CMO>KeT npedcKaaamb Bce (b npuHunne). Ho Henbsa o>KHflaTb, hto 
OHa odhficHum ropasflo 6onbLue, neivi cymecTByKDinne leopnn, aa ncKnioMeHMeM HecKonbKnx ABneHUM, 
BbisBaHHbix oco6eHHOCTaMH BHyrpnaTOMMbix BsamviofleMCTBMM, KaK-To: CTonKHOBeHUfl BHyipn 
ycKopi/iTenePi nacTULi i/i Heo6biHHaa i/icTopi/in TpaHCMyTaqnM HacTHM bo Bpeivifl BonbLuoro BapbiBa. Hto 
no6y>KflaeT yneHbix ncnonbaoBaib repiviMH «TeopMa Bcero» flna HasBaHun CTOJib Manoro, xorn m 
saxBaTbiBatomero orpesKa SHaHUfl? f1 nonararo, eme oahh oiuM6oHHbiM BsmflA Ha npupoAy HayKH, 
KOTopbiPi He oflo5pflK)T MHOfne HayHHbie kpmtmkm, ho (yBbi!) oflo6pflK)T MHome ynenbie: nayKa no 
cymecTBy aBnaeicfl pedyKU,uoHHOu. 3to boo paBHO, hto CKaaarb, hto nayKa coMHurenbHO ynpomaei 
Bce o6"bacHeHMfl, pacKnaflbiBaa mx na cocTaBJiflKDinne. Hanpmviep, conpoTMBneHne cieHbi 

npOHMKHOBeHMK) MflM c6MBaHI/lK) 05tflCHaeTCfl TOM, HTO CTOHa — 3T0 ofpoMHoe CKonfieHne Bsan- 

MOfleMCTByKDLHnx MoneKyn. CBOvicTBa 3tmx MoneKyn oetflCHflHDT na ochobo cocTaBnaKJinnx mx btomob, 
Bsai/iMOfleMCTBUfl 3TMX aTOMOB flpyf c flpyroM M TaK flajiee flo MenbHaMiuMX HacTHM n caivibix ocHOBHbix 

CMJl. PeflyKUI/lOHMCTbl CHMTaKDT, HTO BOO HayHHbie 06"bflCHeHMn M, B03M0>KH0, nK)6bie flOCTaTOHHO 

my6oKMe o6"bacHeHi/ifl npuHMiviaKJT mvieHHO TaKyro cjDopMy. 

KoHLienqufl peflyKiinoHUCTOB ecTecTBeHHO npuBOflUT k co3flaHi/iK) nepapxnn npeflwieTOB m TeopuM b 

COOTBeTCTBUM C TOM, HaCKOTlbKO OHM 6nM3KI/1 K «CaMOMy HM3KOMy ypOBHK)» M3BeCTHblX 

npeflCKa3aTenbHbix TeopuM. B stom nepapxnn JiornKa m wiaTeiviaTHKa o6pa3yK)T HenoKone6m\/ibie npuH- 
MMObi, Ha KOTopbix CTpoMTca ci/icTeivia naynnbix B3mflfl0B. OynflaivieHTOM CTanoT ynpomeHHaa «Teopi/in 
Bcero», yHMBepcanbHafl Teopua HacTHM, cun, npocTpancTBa m BpeMeHM bmocto c neKOTopoM TeopnePi 
HanajibHoro cocTOflHua BceneHHOM. OcTanbHaa ctDi/i3MKa o5pa3yeT nepBbie necKoribKO 3Ta>KeM. 
AcTpoc|DM3MKa M XMMna 3aMMyT 5onee BbicoKuPi ypoBenb, reonornfl — eme 6ojiee BbicoKUM m t. fl. 
SAaHne pa3flejifleTca Ha MHO>KecTBO 6aLueH — npeflMOTOB eme 6onee BbicoKoro ypoBHs: 6moxhmhio, 
5MonornK) m renoTHKy. B neTBepflbix cnonx CTpaToccjDepbi npuMOCTi/inncb lame npeflMeTbi, KaK Teopun 
SBonHDMni/i, 3KOHoi\/iMKa, ncuxonornfl m BbiHucnuTenbHafl TexHUKa, KOTopbie na 3tom KapTUHe hohth 

HeMblCnmVIO BTOpUHHbl. 

B HacToamee Bpeivia y Hac ecTb TonbKO npM6nM>KeHMn k ynpomeHHoPi «TeopMM Bcero». Ohm y>Ke 

flOCTaTOHHO TOHHO MOryT npeflCKa3blBaTb 3aK0Hbl flBM>KeHMa OTflenbHblX flpo6HOaTOMHblX HaCTMM. 

Mcnonb3yfl 3tm 3aK0Hbi, coBpeivieHHbie KOMnbioTepbi wioryT paccHHTaTb flBM>KeHi/ie nK)6oM n3oni/ipo- 
BaHHOM rpynnbi 1/13 necKOJibKnx B3am\/ioflei?icTByK3Lflnx HacTi/iu HOKOToporo 3neMeHTa, ecnn M3BecTH0 mx 
HananbHoe cocToanne. Ho fla>Ke MenbHaMLuaa nacTUHKa MaTepnn, BUflniviafl HeBoopy>KeHHbiM ma30M, 

COflep>KHT TpunnHOHbl aTOMOB, Ka>KflblM M3 KOTOpblX COCTOMT M3 l\/IHO>KeCTBa flpo5HOaTOMHblX HaCTMM M 

HenpepbiBHO B3am\/iofleMCTByeT c BHeiuHmvi MnpoM, TaK hto npeflCKa3aTb noBeflenne stom nacTUHKH ne 
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npeACTasnfleTCfl B03M0>KHbll\/l. flonoriHflfl TOHHbie aSKOHbl ABM>KeHMfl paSJlUHHblMM npM6jlM>KeHHflMM, Mbl 

i\/io>KeM npeflCKaaaTb HeKOTopbie acneKTbi o5mero noBefleHna flocTaroHHO KpynHbix o6"beKTOB, 
Hanpmviep, leivinepaTypy nnaBJieHna mjim Ki/ineHi/in flaHHoro xmviMHecKoro coeflUHeHUfl. BojibLuan nacTb 
ocHOBHOM XMMUM 6bma TaKMivi o5pa30M CBefleHa k c|3i/i3MKe. flna HayK 6onee BbicoKoro ypoBHa 
nporpaMMa peflyKui/ioHUCTOB — Bcero nmub fleno npuHquna. Hmkto Ha caMowi flene He co6npaeTcn 
BbiBOflMTb npuHMnnbi 6i/ionorm/i, ncuxonori/in nnn nonmi/iKH us npi/iHunnoB c|3M3mkm. ilpuHWHa, no KOTopoM 
npeAMBTbi 5onee BbicoKoro ypoBHfl Boo6me noAAaioTca nsyHeHHio, coctomt b tom, hto b onpeAeneHHbix 
ycnoBMflx HenocTM>KHMO cno>KHoe noBeAenne orpoMHoro KonnHecTBa HacTi/iu craHOBi/iTCfl MepoM 
npocTOTbi M yAo6onoHflTHOCTi/i. 3to Ha3biBaeTCfl ucxodoM: npocTora BbicoKoro ypoBHa «mcxoamt» m 
cno>KHOCTM HM3Koro ypoBHfl. ^iBJieHi/ifl BbicoKoro ypoBHfl c noHflTHbiMM 4)aKTaMM, KOTopbie Henb3a npocTO 
BbiBecTH 1/13 TeopuM HM3Koro ypoBHS, Ha3biBaK)TCfl ucxodamuMU ffenenufiMU. Hanpniviep, crena Morna 
6biTb KpenKOM, noTOMy hto to, kto ee crponn, 6oflnMCb, hto mx Bparn MoryT nonbiTaTbca npeoAoneTb 3Ty 
CTeny. 3to o5"bflCHeHne npoHHOCTH CTOHbi BbicoKoro ypoBHfl neBbiBOAmvio H3 o5"bncHeHMfl Hmmvo 
ypoBHfl, KOTopoe a npi/iBen Bbime (xota m conocTaBUMO c Hmvi). «CTpoMTenM», «BparM», «CTpax», 
«nbiTaTbCfl» — 3T0 i/icxoAflmne flBneHUJi. 14enb nayK BbicoKoro ypoBHJi — A^Tb Hawi B03M0>KH0CTb 

nOHflTb MCXOAflLUHe flBnenHfl, CaiVlblMM Ba>KHblMM M3 KOTOpblX, KaK Mbl yBMAMM, flBnaiOTCn }KU3Hb, MblCflb 

M ebNucneHue. 

KCTaTM, npOTMBOnonO>KHOCTb peAyKMM0Hl/13Ma — X0flU3M, MAen O TOM, HTO eAMHCTBeHHO npaBMTibHbie 

o6"bflCHeHna cocTaBneHbi na ocHOBe cucTeM BbicoKoro ypoBHfl, — eme 5onee OLiJM5oHHa, hbm 
peAyKMM0HH3M. Mero o>KMAaK)T ot Mac xonncTbi? Toro, hto Mbi npoKpaTHM HaiiiM noncKH MoneKynflpHoro 
npoMcxo>KAeHMfl 6one3HeM? Mto Mbi OTKa>KeMCfl ot Toro, hto dioah coctomt m Apo6HoaTOMHbix HacTnq? 
TaM, TAe cymecTByioT ynpomeHNbie o5"bacHeHMfl, ohm CTonb >Ke >KenaHHbi, KaK nio6bie APyrne. TaM, rp,e 
qenbie nayKH ynpoLAaioTca ao nayK hmskofo ypoBHfl, Mbi, ynenbie, o6fl3aHbi HawTH 3tm ynpomeHi/ifl, TaK 
>Ke KaK o6fl3aHbi OTKpbiBaTb nio6oe 3HaHMe. 

PeAyKMMOHi/icT CHUTaeT, hto nayKa saKnioHaeTCfl b tom, HTo6bi pa3no>KMTb Bce na cocTaBJiflioiAMe. 
MHCTpyMeHTanncT CHi/iTaeT, hto qenb HayKH — npeACKa3biBaTb co6biTMfl. flna Ka>KAoro m hmx 
cyiAecTBOBaHne HayK BbicoKoro ypoBHfl — Bonpoc yAo6cTBa. Cno>KHOCTb MemaeT naM ncnonbsoBaTb 
aneMeHTapHyio c|3i/i3MKy a^^ nonyneHna npeACKasanm?! BbicoKoro ypoBHJi, nosTOMy Mbi raAaeM, KaKOBbi 
6binM 6bi 3TM npeACKasanna, ecnn 5bi Mbi Mornn mx nonynnTb, — hcxoa P,aej hqm B03M0>KH0CTb 
npeycnoTb b 3tom — mmohho b 3tom npeAnono>KMTenbHO 3aKnK)HaeTCfl CMbicn nayK BbicoKoro ypoBHPi. 
TaKMM o6pa30M, p,nfi peAyKMHOHUCTOB m HHCTpyMeHTanncTOB, KOTopbie npoMmopupoBann KaK MCTUHHyio 
CTpyKTypy, tbk m ncTUHHyio uerib Haynnoro 3HaHHfl, ochobom npeACKa3biBaK)LueM nepapxnn ctDM3MKM 
flBJifleTca, no onpeAeneHmo, «TeopMfl Bcero». Ho p,na Bcex ocTanbHbix nayHHoe SHanne coctomt m3 
o6"bacHeHHM, a CTpyKTypa nayHHoro oGtacHeHUfl ne OTpa>KaeT i/iepapxi/iio peAyKMHOHUCTOB. 05"bflCHeHMn 
cymecTByioT na Ka>KAOM ypoBHe nepapxnn. Mhome m3 hux He3aBHCMMbi m OTHOcaTca TonbKO k noHSTnaM 
KOHKpeTHoro ypoBHfl (nanpuMep, «MeABeAb cten moa, noTOMy hto 5bm rojioAeH»). Mhome o6"bacHeHi/ifl 
coAep>KaT nornHecKne BbiBOAbi, npoTMBonono>KHbie HanpaBJieHnio ynpomeHHbix o6tflCHeHi/iM. To ecTb 
OHM oetflCHflHDT BOLAM, HO pa3AeJifla MX Ha 5onee ManenbKMe, npocTeMiiiMe, a paccMaTpMBaioT mx KaK 
cocTaBnflHDLUne 5onee KpynHbix m cno>KHbix BemeM, o KOTopbix y nac, tom ho Menee, ecTb 
o6"bacHHTejibHbie TeopMH. HanpMMep, paccMOTpMM KOHKpeTHbiM aTOM moam na kohhuko Hoca CTaTyM 
C3pa YMHCTona MepHMnna, KOTopan naxoAMTca na ilapnaMeHTCKOM nnoiAaAM b JloHAOHe. 51 nonbiTaiocb 
o6"bacHi/iTb, noHOMy 3tot aTOM mbam HaxoAHTCfl TaM. 3to npoi/i30Luno noTOMy, hto MepHMnnb 6bm 
npeMbep-MMHMCTpoM B nanaTe o6iamh, KOTopan pacnonoKena nenoAaneKy; m noTOMy, hto ero mabm m 
pyKOBOACTBO cnoco6cTBOBanM no6eAe 06"beAMHeHHbix cmti bo Btopom IVImpobom bomho; m noTOMy, hto 
npMHSTO HecTBOBaTb TaKMX nioAeM, CTaBfl mm naMATHMKi/i; m noTOMy, hto 6poH3a, TpaAMUHOHHbiM Ma- 
TepMan p,n?\ jamx naMSTHMKOB, coAep>KMT MOAb m t.a. TaKMM o6pa30M, Mbi o6tflCHMM ct3M3MHecKoe 
Ha5nioAeHMe HM3Koro ypoBHfl — npi/icyTCTBMe aTOMa mbam b onpeAoneHHOM MecTe — nepes TeopMM 
HpesBbinaMHO BbicoKoro ypoBHfl o TaKMX mcxoaalamx aBnoHMflx, KaK maom, pyKOBOACTBO, BoPina m 
TpaAMMMfl. 

Hot TaKOM npMHMHbi, noHOMy aotdkho cyiAecTBOBaTb, Aa>Ke b npMHMnne, KaKoe-nM6o 6onee 
HM3KoypoBHeBoe o6-bffCHeHue npMcyTCTBMJi 3Toro aTOMa moam, hom to, KOTopoe a TonbKO hto npMBen. 
npeAnono>KMM, hto ynpoiAeHHaa «TeopMfl Bcero» b npMHMMne CAenana 5bi HMSKoypoBHOBoe nped- 
CKasaHue BepoaTHOCTM, hto TaKaa CTaTya 6yAeT cyiAecTBOBaTb, ecriM M3BecTH0 cocTOflHMe (cKa>KeM) 
conneHHOM ci/icTOMbi b KaKoe-TO 6onee pannee BpeMa. Tohho TaK>Ke 3Ta Teopwa b npMHMMne onMcana 
6bi, KaK 3Ta CTaTya Morna TyAa nonacTb. Ho TaKMe onMcaHMfl m npoACKasaHMfl (kohohho >Ke, a6conioTHO 
HepeanbHbie) HMHero 6bi ne o5"bflCHanM. Ohm npocTO onMCbiBariM 6bi TpaeKTopmo abi/dkohma Ka>KAoro 
aTOMa MeAM ot MOAHoro pyAHMKa Hepe3 nnaBi/inbHyio nenb, MacTepcKyio CKynbnTopa m t.a. Ohm TaK>Ke 
MorriM 6bi cc|3opMynMpoBaTb, KaKoe BJiMflHMe na 3tm TpaeKTopMM OKasbiBaioT CMnbi ot OKpy>KaK)LAMX 
aTOMOB, HanpMMep, Tex, m3 KOTopbix coctoat Tena maxTepoB m CKynbnTopa, m, TaKMM o5pa30M, 
npeACKa3aTb cyiAecTBOBaHMe m cjDopMy CTaTyM. B ASMCTBMTenbHOCTM, TaKoe npeACKa3aHMe cneAOBano 
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5bi OTHecTM K aroMaivi no Bcew nnaHere, BOBneMeHHbiM, KpoMe Bcero nponero, b cno>KHoe flBM>KeHi/ie, 
KOTopoe Mbi HasbiBaeM BiopoM MnpoBOM bomhom. Ho fla>Ke ecnn 6bi Bbi o5naflanM CBepxHenoBeHecKOM 
cnoco5HOCTbK) cjieflOBaib TaKMM MHorocnoBHbiM npeflCKaaaHMflM Haxo>KfleHMfl aroivia MeflM b tom 
wiecTe, Bbi Bce paBHO ho CMomn 6bi CKaaarb: «fla, a noHUMaio, noneiviy oh laivi HaxoflMTCfl». Bbi npocTO 
3Hajii/i 5bi, HTO era nonaflanne lyfla TaKUM o6pa30M Hew36e>KHO (nnn BepoaiHO, nnn hto yroflHO eine), 
ecni/i MSBecTHbi HananbHbie KOHcfjurypaMMM aroMOB m aaKOHbi c|di/13hkm. Ecjim 5bi Bbi saxorenw noHATb, 
noHeMy oh TaM naxofli/iTCfl, y sac no-npe>KHeMy ne 6bmo 6bi APyroro Bbi6opa, KpoMe KaK cflenarb 
cneflyKDLUMM mar. BaM npmunocb 6bi BbmcHHTb Bce, hto Kacaercfl 3tom KOH4)nrypai4MM aroMOB m mx 
TpaeKTopuM, M3-3a KOTopbix aioM MOflu 0Ka3ancfl mvieHHO b stom wiecTe. TaKoe nccjieflOBaHi/ie ciano 6bi 
TBopnecKOM 3afla>HeM, KaKOM Bcerfla flBnaercfl OTKpbiTue HOBbix oGtacHeHUM. BaM nprnunocb 6bi 
o6Hapy>KMTb, HTO onpoAeneHHbie K0Hc|Di/irypai4i/iM aroivioB noflTBep>KflaK)T laKne ncxoAflmne flBneHun, KaK 
pyKOBOflCTBO 1/1 BOMHa, CBfl3aHHbie flpyr c flpyroM oGtflCHmenbHbiMn reopi/iflMH BbicoKoro ypoBHfl. M 
TonbKO y3HaB Bce 3tm leopm/i, Bbi CMornn 6bi nonHOCTbK) noHATb, noneiviy stot aioM moam HaxoAHTcn 

I/IMOHHO TaM. 

PeAyKMMOHi/icTbi yBepoHbi, hto 3aK0Hbi, ynpasnflKDiAne B3ai/iM0AeMCTBMeM APo5HoaTOMHbix nacTnu, 

MMOKDT nepBOCTeneHHyKD Ba>KHOCTb, nOCKODbKy OHM flBDfllOTCa OCHOBOM MepapXMM BCerO 3HaHMfl. Ho B 

peanbHOM CTpyKType naynnoro 3HaHna m b CTpyKType namero 3HaHi/ifl b uenoM TaKne 3aK0Hbi nrpaioT 
ropa3AO 6onee CKpoMHyKD ponb. 

KaKOBa >Ke 3Ta ponb? IVine Ka>KeTCfl, hto mm OAHa m3 paccMOTpeHHbix TeopuM, npeTOHAyiomMX hb 
3BaHne «TeopMM Bcero», ne coAep>KMT MHoro HOBoro b cnoco6e o6"bflCHeHMfl. Bo3mo>kho, caMbiM 
nepoAOBOM hoaxoa c o5tflCHMTenbHOM tohkm 3peHna — 3to meopufi cynepcmpyH, e KOTopoM 3ne- 
MeHTapHbiMM CTpoMTenbHbiMi/i 6noKaMM MaTepuM aBnflKDTcn yAni/iHeHHbie o5"beKTbi, «CTpyHbi», a ho 
ToneHHbie HacTi/iLibi. Ho hm oamh cymecTByiomMM hoaxoa ho npoAnaraeT HOBoro cnoco5a oetflCHeHun 
— HOBoro B CMbicne oetacHeHUfl SMHiiiTePiHOM cun npi/iTa>KeHMfl Ha ochobo ncKpuBneHHoro npo- 
CTpancTBa i/i BpeMenn. B Ae^icTBHTenbHOCTH, o>KMAaeTCfl, hto «TeopMfl Bcero» yHacneAyeT npaKTHHecKH 
BCKD o6"bflCHi/iTenbHyio CTpyKTypy cymecTByramux TeopuM 3neKTpoMarHeTH3Ma, flAspHbix cun m 
rpaBHTaqm/i: mx ct3M3MHecKne KOHLienqm/i, mx fl3biK, i/ix MaTOMaTHHecKUM cjDopMannsM m c|3opMy mx 
o5"bflCHeHHM. SnaHMT, mn MO>KeM paccHHTbiBaTb, HTO 3Ta CTpyKTypa ochobhom c|3M3mkm, KOTopaa naM 
y>Ke M3BecTHa m cymecTByiomMX TeopuPi, BHeceT bkhba b Hame o6mee noHUMaHne. 

B ctDH3MKe cymecTByeT abo Teopnn, 3HaHMTenbH0 6onee rny6oKi/ie, hom ocTanbHbie. nepBan — 3to 
o5Luafl Teopufl OTHOcnTenbHOCTH, no-MOOMy, Haiua nyniuafl Teopi/in npocTpaHCTBa, BpeMOHn m 
rpaBHTaqm/i. BTopaa — eme 6onee rny6oKafl — KeaHmoeafi meopufi. 3tm abo Teopnn (a HHKaKan 
Apyraa cymecTByiomafl uni/i Hbihe paccMaTpuBaeMaa Teopua APo5HoaTOMHbix HacTrni) npeAOCTaBnnKDT 
noApo5Hyio oetacHHTenbHyio n 4)opManbHyK) cucTeMy B3rnflA0B, b KOTopoM Bbipa>KaioTCfl see 
ocTanbHbie Teopm/i coBpeMehHOM ct3M3HKM, m coAep>KaT ocHOBHbie cjDM3MHecKi/ie npuHunnbi, KOTopbiM 
noAHMHflioTca Bce ocTanbHbie Teopnn. OeteAMHenne o6meM Teopnn OTHOCMTenbHOCTH m KBaHTOBoPi 
TeopuM — c uejibio nonyHeHun KeaHmoeou meopuu omHocumenbHocmu — CTano b nocneAHne 

AeCflTHneTHa OCHOBHbIM npOAMeTOM nOI/ICKOS 4)M3MKOB-TeopeTl/1KOB M AOn>KHO 5bmO 6bl CTaTb HaCTbK) 

nio5oM TeopuM Bcero, KaK b y3KOM, tbk m b mnpoKOM CMbicjie 3Toro TepMnna. KaK Mbi ysi/iAUM b 
cjieAyKDLueM rnase, KBaHTOsaa Teopi/ia, KaK m OTHOcnTenbHOCTb, npeAOCTaBnfleT pesonKDMHOHHO HOBbiPi 
cnoco5 o6"bacHeHMfl c|3H3MHecKOM peanbHOCTH. npuHUHa, no KOTopoPi KBaHTOBaa Teopi/in rjiy6>Ke Teopnn 
OTHOCMTenbHOCTM, ne>KMT 6onbLueM HacTbK) ho b c|3M3MKe, a BHe ee, nocKonbKy ee OTpacnn 
npocTupaioTCfl AanoKO 3a npeAexibi ctDM3MKM i/i p,ayKe sa npoAenbi caMOM HayKi/i b npuBbiHHOM ee 
noHMMaHMM. KsaHTOBafl Teopufl flBnaeTca oahom m ^embipex ocHoeHbix Humeu', o6pa3yK)LAi/ix Hame 
HacTOflmee noHUManne CTpyKTypbi peanbHOCTH^. 

npe>KAe HOM Ha3BaTb Tpn APyrux hmth, a aotdkoh ynoManyTb eme oamh cnoco6 MCKa>KeHHoro 
npeACTaBJieHMfl CTpyKTypbi naynnoro 3HaHHfl peAyKMH0HM3M0M. l^eAyKMM0Hi/i3M npuHUMaeT ne TonbKO 
TO, HTO o6"bflCHeHMe BcerAa coctomt m pa3AeneHi/ifl cucTeMbi na 5onee ManeHbKi/ie m npocTbie 
CMCTeMbi, HO M TO, HTO Bce no3AHMe co5biTna o6"bflCHaioTCfl Ha ocHOBe paHHMx; APyrnMM cnoBaMM, 
eAUHCTBeHHbm cnoco6 hto-to oStncHHTb — cclDopMynnpoBaTb npuHUHbi 3Toro. A 3to noApa3yMeBaeT, 
HTO, HOM paHbme npoM3omjiM co6biTi/ifl, na ochobo KOTopbix Mbi hto-to o6"bflCHfleM, TeM nynme 
o6"bflCHeHne, jsk hto, b KonennoM cneTO, Bce nynme oetacHflTb na ochobo nepBonananbHoro 
cocTOflHua BceneHHOM. 

«TeopMn Bcero», ncKnKJHaiomafl onpeAenenne nepBonananbHoro cocTOflHna BcenehHOM, ne 
flBnaeTCfl nonHbiM onucaHneM ct3i/i3HHecKOM peanbHOCTH, noTOMy hto ona coAep>KMT TonbKO 3aKOHbi 



^ Strand (awa/;.). Asrop noflCHnej, hto aia HMJb nofloBHa hutam KOMnneKCHoro apryivieHTa, Kojopbie npn 
oSteflMHeHnn npuBOflsiT k onpefleneHHOMy BbiBOfly. — FlpuM. nepee. 

^ Fabric of Reality (aHan.). Aerop noflpaayMesaeT He ncKyccTseHHyK) CTpyKTypy, a CTpyKTypy, ne>KaLi^yio b 
ocHOBe peanbHOCTn. KpoMe Toro, oh npoBOflUT napannenb c tKanbio, b KOTopoM hmtm TecHO nepenneTehbi 
(BsaMMOCBsqaaHbi) flpyr c flpyroM. — llpuM. nepee. 
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flBH>KeHMa; a aaKOHbi ABM>KeHi/ifl caiviM no ce6e flenaroT nuiub ycnoBHbie npeflCKaaaHna. To ecTb ohm 
c|3opMynMpyK)T He to, hto npoi/icxoflm, a TonbKO to, hto nponaoMfleT b KaKoe-TO Bpeivia, ecnn nsBecTHO, 
HTO 3TO npoMcxoAnno paHbiue. TonbKO ecjin nsBecTHO nonnoe onpeflenenne HaHanbHoro cocTOflHua, b 
npuHMnne mo>kho BbiBecTH nonnoe onucaHne c|3M3MHecK0M peanbHOCTH. CymecTByroini/ie 
KOCMonori/iHecKne Teopnn ho o6ecneHMBaK)T noriHoro onpefleneHna HaManbHoro cocTOflHUfl fla>Ke b 
npuHMnne, ho ohh yTBep>KflaK)T, hto naHaHaiibHO BceneHhafl 5bma onenb ManeHbKOM, onenb ropmev\ m 
mviejia OAHopoflnyK) CTpyKTypy. Ho Mbi TaioKe 3HaeM, hto BceneHHaa He wioma mvioTb a6conK)THO 
oflHopoflHyto CTpyKTypy, noTOMy hto b cootbotctbum c Teopi/iew 3to 5yfleT necoBMecTi/iMO c poccbinbto 
ranaKTMK, KOTopbie Mbi Ha5nK3flaeM ceroflna b He5e. Ha nepBOHananbHbie naivieHeHi/ia nnoTHOCTH, 
«HeoflHopoflHOCTb pacnpefleneHi/ifl MaTepMM», SHaHHTenbHoe BnnflHue OKaaano rpaBi/iTai4MOHHoe 
OKaTue (to ecTb OTHOcnTenbHO nnoTHbie ynacTKi/i npnTaHyni/i 6bi 6onbLue MaTepnn m CTani/i 6bi 6onee 
nnoTHbiMn), TaK hto CHaHana 3th nsMeHeHUfl, aotdkho 6biTb, 6binM cobcom He5onbLui/iMi/i. Ho KaKHMi/i 6bi 
ManeHbKMMM ohm hm 6bmM, ohm mmokdt orpoMHoe ananeHMe flna nK)6bix onMcaHMM peanbHOCTM 
peflyKqMOHMCTaMM, noTowiy hto noHTM Bce, hto wibi Ha6nK)flaeM BOKpyr ot poccbinM SBesfl n ranaKTMK b 
He5e flo noflBnoHMfl 6poH30Bbix CTaTyM na nnaHSTS Seivmn, c tohkm apeHi/in ochobhom c|3M3mkm ABnaeTca 

CneflCTBMOM 3TMX MSMeHOHMM. EcnM HaLUO peflyKLlMOHHOe OnMCaHMe CTpeMMTCfl OXBaTHTb HOHTO 

6onbLuee, neivi caMbie KpynHbie CBOMCTBa Ha5nioflaeMOM BcenennoM, naivi Hy>KHa TeopMfl, 
onpeflenaKDmafl to Ba>KHeMLUMe nepBOHananbHbie OTKnoneHMfl ot oflHopoflHOCTM. 

9] nonbiTaiocb aaHOBO ccjDopMynMpoBaTb nocneflHee Tpe5oBaHMe, ho npMHUMan bo BHMWiaHMe 

npefly5e>KfleHMfl peflyKMMOHMCTOB. SaKOHbl flBM>KeHMfl ni060M Ct3M3MHeCKOM CMCTOMbl flaKDT TOnbKO 

ycnoBHbie npeflCKaaaHMJi m, cneflOBaTenbHO, coBMecTMMbi co MHornMM B03M0>KHbiMM BapwaHTaiviM 
pasBMTMfl 3T0M CMCTOMbi. (3to He saBMCMT OT orpaHMHOHMM npeflCKasaHMS, KOTopbie HaKnaflbiBaeT 
KBaHTOBafl TeopMfl M o KOTopbix paccKa>Ky B cneflyKDLneM rnaBs). HanpMMep, aaKOHbi flBM>KeHMfl, 

KOTOpbIM nOflHMHfleTCfl flflpO, BbinymOHHOe M3 nytUKM, COBMeCTMMbI C MHOrMMM B03M0>KHblMM 
TpaeKTOpMflMM, Ka>Kflafl m KOTOpblX COOTBOTCTByeT OflHOMy M3 B03M0>KHblX HanpaBneHMM M nOfltOMOB 

CTBona nyujKM npM BbicTpene (pMC. 1 .2). 




Pmc. 1.2. HeKOTopbie B03M0>KHbie TpaeKTopMM flBM>KeHMfl nymeHHoro aflpa. Ka>Kflaa TpaeKTopMfl 
coBMecTMMa c 3aK0HaMM ABM>KeHMa, HO TonbKO OAHa H3 TpaeKTopMM OTHOCMTCfl K KOHKpeTHOMy cnynaK) 

IVlaTeiViaTMHeCKM 3aK0Hbl ABM>KeHMfl MO>KHO Bbipa3MTb CMCTOMOM ypaBHSHMM, KOTOpblO Ha3blBaK)T 

ypaeHBHuaMU deu}KeHUfi. CymecTByeT MHoro pa3nMHHbix peiueHMM 3tmx ypaBHOHMM, Ka>KAoe m3 KOTopbix 
onucbiBaeT KaKyro-TO B03MO>KHyio TpaeKTopMio. MTo6bi onpeAenMTb, KaKoe peiueHne onMCbiBaeT 
AOMCTBHTenbHyio TpaeKTopMK), Heo6xoAHMO o6ecneHMTb donoriHumenbHbie daHHbie - HeKOTopyio 
MH4)opMai4mo o tom, hto npoMcxoAMT b Ae^icTBMTenbHOCTH. Oahh m3 cnoco6oB ocymecTBMTb 3to 
3aKnK)HaeTCfl b onpeAeneHMM nananbHoro cocTOflHua, b Aannoivi cnynae nanpaBneHMfl CTBona nyiuKM. 
OAHaKO cymecTByioT m APyrMe cnoco6bi. HanpMMep, Mbi tohho TaK>Ke Mornn 6bi onpeAenMTb KOHOHHoe 
cocTOflHue — nono>KeHMe m nanpaBnoHMe ABM>KeHMfl nymeHHoro flApa b momoht ero npM3eMneHMfl. l/lnM 
Mbi MornM 6bi onpeAenMTb nono>KeHMe caMOM bhcokom tohkm TpaeKTopMM. IVIbi MO>KeM A^BaTb n\o6b\e 
AononHMTenbHbie AaHHbie, ecnw ohm noMoraioT Bbi6paTb oaho KOHKpeTHoe pemeHMe CMCTOMbi 
ypaBHOHMM ABM>KeHMfl. OeteAMHeHMe nKD6bix AononHMTenbHbix AaHHbix TaKoro poAa c 3aKOHaMM 
ABM>KeHMa paBHOueHHO TeopMM, KOTopaa onMCbiBaeT Bce, hto npoMcxoAMT c nymenHbiM SApoM c 
MOMOHTa BbicTpena ao yAapa- 

Tohho TaK>Ke 3aK0Hbi ABM>KeHMfl p,n9\ c|3M3MHecKOM peanbHOCTM b qenoM 6yAyT MMOTb MHoro pemeHMPi, 
Ka>KAoe M3 KOTopbix cooTBeTCTByeT KOHKpeTHOMy cnynaio. flnn 3aBepiueHMa onMcaHMa naM npMAeTca 
onpeAenMTb, KaKOM cnynaPi npoi/i30Luen b AeMCTBMTenbHOCTM, npeAOCTaBnaa AOCTaTOHHO 
AononHMTenbHbix AaHHbix p,n?\ nonyneHMfl OAHoro m3 MHorMX pemeHMM ypaBHeHMM ABM>KeHMfl. B npocTbix 
KOCMonori/inecKMX MOAenax, no KpawHOM Mepe oahmm m3 cnoco6oB nonyneHMn TaKMX AaHHbix SBnaeTcn 
onpeAeneHMe nananbHoro coctoahma BcenennoM. Ho, KpoMe Toro, Mbi MornM 6bi onpoAennTb KOHennoe 

COCTOflHMe MnM COCTOflHMe B nK)60M APyrOM MOMOHT BpeMOHM: MnM Mbi MornM 6bl npeAOCTaBMTb 
HeKOTOpyK) MHC|30pMai4MK) O HananbHOM COCTOAHMM, KaKyiO-TO MHCfjOpMailMK) O KOHeHHOM COCTOflHMI/1 M o 

npoMe>KyTOHHbix cocTOJiHuax. B o5LueM, o6"beAMHMB AOCTaTOHHoe KonMHecTBO AononHMTenbHbix 
AaHHbix pa3Horo poAa c 3aK0HaMM ABM>KeHMfl, Mbi, b npMHMMne, nonyHMnM 6bi onMcaHMe c|3M3MHecKOM 
peanbHOCTM. 
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KaK TonbKO Mbi onpeflenmvi, CKa>KeM, KOHeHHoe cocTOflHue nymeHHoro flApa, Mbi CMO>KeM 
HenocpeflCTBeHHO BbiHucnmb era HananbHoe cocToaHne, m Hao6opoT, noaioiviy Me>Kfly paannHHbiMn 
wieTOflaMM onpefleneHMfl flononHi/iienbHbix flaHHbix He cymecTByei npaKTHHecKOM pasHUMbi. OflHaKO 
5onbLuyK) nacib raKnx sbNucneHi/iM p,na BceneHHOM rpyflHO o5pa6oTaTb. 51 CKaaan, hto Mbi flenaeM 
BbiBOfl o cymecTBOBaHMM «HeoflHopoflHOCTM pacnpefleneHMfl Maiepnn)) b HananbHbix cocToaHi/inx m 
ceroflHfliuHMX Ha5nK3fleHi/iM 3tom «HeoflHopoflHOCTi/i». Ho sto MCKntoHeHne: 6onbiuafl nacib Hamero 
3HaHMfl o flonojiHMTenbHbix flaHHbix — o TOM, HTO KOHKpeTHO npoHcxoflHT, — cyiflecTByeT B cfjopivie 
TeopuM BbicoKoro ypoBHfl 06 McxoflainMX flBJieHMflx M, cneflOBaTenbHO, no onpeflenenmo npaKTWHecKH 
He noflflaeTca Bbipa>KeHMK) b Bi/ifle c|3opMyni/ipoBOK HananbHoro cocTOflHua. Hanprnviep, b 6onbLueM 
HacTM pemeHMM ypaBHenuM flBH>KeHMfl BceneHHan b CBoeM HananbHOM cocTOflHui/i ne o5naflaeT 
CBOMCTBaMi/i, Heo5xoflm\/ibiMM fljifl noflBneHMfl >km3hm. CneflOBaTenbHO, name SHanne Toro, mto >KH3Hb 
noaeunacb, — anaHHTenbHafl nacTb flonoriHMTenbHbix flaHHbix. Bo3mo>kho, Mbi HHKorfla ne ysnaeM, hto 
3T0 orpaHMHenne ananuT flna noflpo6Hoi?i CTpyKTypbi BonbLuoro BapbiBa, ho Mbi MO>KeM cflenaTb BbiBOflbi 
HenocpeflCTBeHHO H3 nero. HanpuMep, nepBan TOHHaa oqeHKa BoapacTa SeMnn 6bina cflenana na oc- 
HOBe 5MonornHecKOM Teopm/i 3Bonioi4m/i, KOTopaa npoTHBopennna caMbiM BbiflatoLflUMCfl flocTM>KeHi/iaM 
cj3H3MKM Toro BpoMeHM. ToTibKO npefly6e>KfleHi/ie peflyKquoHUCTOB Morno sacTaBHTb nac CHUTaTb, hto 3tm 
flOKaaaTenbCTBa 6bmM no KaKOM-TO npuHnne Menee bockhmm nnn, b o6LfleM, Teopnn o HananbHOM 
cocTOflHMM 6bmM 6onee «cjDyHflaMeHTanbHbi», neM Teopnn 06 ncxoflflLfli/ix oco5eHHOCTax pea/ibHOCTH. 

fla>Ke B o6nacTM ochobhom c|3M3I/1kh nflen o tom, hto Teopnn HananbHoro cocTOflHua coflep>KaT Hamn 
caMbie my5oKMe ananna, BecbMa oiun5oHHa. Oflna na npuHUH 3Toro coctomt b tom, hto ona nornHecKH 
MCKTiioHaeT B03MO>KHOCTb oetflCHeHMfl caMOfo HaHajibHoro cocTOflHMfl: noHOMy 6bino HananbHoe 
cocTOflHue, KaKMM OHO 5bmo, — OflHaKO B flewcTBHTenbHOCTM y nac ecTb o5"bflCHeHna MHorux acnoKTOB 
HananbHoro cocTOflHi/in. B o6LueM, hm oflna Teopun epeMeHU ne cnoco5Ha flaBaTb o5"bflCHeHMfl na 
ocHOBe Hero-TO «6onee paHHero»; tom ne Menee, 6naroflapfl o6LfleM Teopm/i OTHOci/iTenbHOCTH, a TaioKe 
KBaHTOBOM ToopuM (cM. maBy 2) y nac ecTb my6oKi/ie o6"bflCHeHMfl npupoflbi BpeMOHH. 

TaKMM o6pa30M, xapaKTep MHorux namux oni/icani/iM, npeflCKasanuM m o6"bflCHeHMM peanbHOCTH ne 
MMeeT HMHero o6Lflero c TeopnePi «HaHanbHoro cocToanun b coBOKynnocTH c saKonaMU flBM>KeHi/ifl», k 
KOTopoM npuBOflMT peflyKi4MOHM3M. He cyiflecTByeT npuHUHbi paccMaTpuBaTb Teopnn BbicoKoro ypoBHn 
KaK «BTopocopTHbie». HaiuM TeopuM flpo5HoaTOMHOM 4)M3i/iKM M fla>Ke KBaHTOBaa Teopua 
OTHOci/iTenbHOCTH He MMeioT HMKaKMX npenMyLflecTB nepefl TeopnaMU 06 ncxoflJiiflMX CBoPicTBax. Hm 
oflHy 1/13 3THX o6nacTeM 3HaHMfl Henb3fl othoctm k flpyrnM. Ka>Kflafl Teopua coflep>KMT nornHecKne 

BblBOflbl OCTanbHblX, OflHaKO He BCe 3TM BblBOflbl MO>KHO CC|30pMynMpOBaTb, nOCKOnbKy OHM flBTIfllOTCfl 

McxoflnmnMM CBOMCTBaMM o6nacTM flpyrux TeopuM. B fleMCTBHTenbHOCTH, nenpaBunbHO ynoTpe6n5qTb 
caMM TepMMHbi «BbicoKMM ypoBOHb)) M «HM3KMM ypoBeHb». SaKOHbi 6nonorMM, HanpuMep, — i/icxoflflmne 
cjieflCTBMfl BbicoKoro ypoBHa 3aK0H0B c|dm3I/ikm. Ho JiornnecKH neKOTopbie 3aK0Hbi c|3I/I3wkm ABnaioTCfl 

«l/1CX0flflmMMM» CJieflCTBMflMM 3aKOHOB 6MOnorm/1. IVIomO 6blTb M TaK, HTO 3aK0Hbl, KOTOpbIM 

noflHMHflKJTca 6MOJiornHecKMe m flpyrne ncxoflamne flBneni/ifl, nonnocTbio onpeflenann 6bi saKOHbi 
ocHOBHOw c|3H3MKM. B nK)6oM CTiyHae, Korfla flBe Teopnn nomnecKH CBfl3aHbi Me>Kfly co6om, nornKa ne 
3acTaBnaeT paccMaTpuBaTb oflny m hux KaK onpeflenaiomyK) BTopyro b uenoM nnn nacTUHHO. 3to 
3aBi/icMT OT o5"bacHi/iTenbHbix OTHomeHUM Me>Kfly TeopuflMH. ilpenMymecTBa HMeioT ne Teopnn, KOTopbie 
onpeflenaKJT KOHKpeTHyio lUKajiy pa3MepoB nnn cno>KHOCTM, m ne Teopm/i, KOTopbie pacnonoKOHbi na 
onpefleneHHOM ypoBHe npeflCKa3aTenbHOM i/iepapxnn, a Te, KOTopbie coflep>KaT caMbie my5oKMe 
o6"bacHeHMa. CTpyKTypa peanbHOCTH coctout ho TonbKO m3 cocTaBnatomux peflyKMHOHHSMa, KaK-To: 
npocTpancTBO, BpeMfl m flpo6HoaTOMHbie HacTnqbi, — ho m 1/13 >km3hh, MbicneM, BbiHi/icneHnPi n MHororo 
flpyroro, k HOMy OTHOcaTcn 3tm o5"bflCHeHMfl. Teopuji CTanoBHTca b 5onbLijeM CTenenn ochobhom, ne- 
>Kejii/i npon3BOflHOM, He n3-3a CBoeM 5ni/i30CTM K npeflCKasbiBaKomeM ocHose c})M3mkh, a M3-3a CBoefi 
6nM30CTM K HaLUMM caMbiM my5oKMM o6"bflCHMTenbHbiM TeopuflM. 

KBaHTOBan Teopufl, KaK a y>Ke roBopun, flBnneTCfl oflHOM m3 TaKnx TeopuM. Tpn flpyrne ocHOBHbie 
HUTU o6"bflCHeHMfl, Hepe3 KOTopbie Mbi CTpeMMMCfl noHflTb CTpyKTypy peanbHOCTM, OTHOcaTca k 
«BbicoKOMy ypoBHK)» c TOHKM 3peHMfl KBaHTOBOM ToopuM. 3to meopufi 3eoniou,uu (nepBOHanajibHO 
3BonK)i4m/i >KMBbix opraHM3MOB), anucmeMonoaufi (Teopua no3HaHMfl) m meopufi ebNucneHUfi (0 
BbiHMcni/iTenbHbix Maujunax m o tom, hto ohm MoryT BbiHucnuTb, a hto ne MoryT). KaK Bbi yBUfli/iTe, 
Me>Kfly ocHOBHbiMM npuHLiMnaMM 3THX HeTbipex, Ha nepBbiM B3mflfl, He3aBMCMMbix npeflMOTOB 6biJiM 
o6Hapy>KeHbi TaKne mySoKne i/i pa3Hoo6pa3Hbie CBfl3M, hto HannyHiuMM o6pa30M nonaTb oflHH m hmx. 
He noHMMaa Tpn ocTaBiunecfl, CTano HeB03MO>KHO. Bee HOTbipe cjDopMMpyioT CBfl3HyK) o6"bflCHi/iTenbHyK) 
CTpyKTypy, KOTopaa i/iMeeT nacToribKO oGmnpHbie nepcnoKTUBbi, m oxBaTbiBaeT 3HaHMTenbHyio nacTb 
Hamero noHUManna Mupa, hto, na mom B3rnafl, ee y>Ke mo>kho cnpaBeflni/iBO Ha3BaTb nepBOM 
HacToameM TeopneM Bcero. TaKUM o6pa30M, Mbi noflomnn k 3HaMeHaTenbH0My MOMOHTy b ncTopnn 
MfleM — MOMOHTy, Korfla MaciuTa6 Hamero noHUManna CTanoBHTCfl flewcTBHTenbHO yHUBepcanbHbiM. flo 
HacTOflmero BpeMOHi/i Bce name noHUManne Kacanocb HOKOToporo acnoKTa peanbHOCTH, 
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HexapaKiepHoro p,na uenoro. B 6yflyLneM oho oxBarnT oGteflUHeHHoe noHATue peajibHOCTn: see 
o6"bacHeHna 6yflyT noHUMaibCfl Ha cfjone yHUBepcanbHOCTi/i, a Ka>Kflafl Hosan nflea 6yfleT as- 

TOMaTMHeCKM CTpeMMTbCfl OCBOLMaTb HO TOJIbKO KOHKpeTHbIM npeflMOT, HO B paSJIUHHOM CTeneHM Bce 

npeAMBTbi. noHMMaHne, KOTopoe Mbi B KOHeHHOM more nonyHUM 1/13 nocneflnero orpoMHoro 
o6"beflMHeHMfl, MO>KeT 3HaHMTenbH0 npeBSOMTH noHmviaHne, KOTopoe Mbi nonynann or npeflbiflymux 
o5"bacHeHMM. IVlbi yBUflUM, hto sflecb oetefli/iHaeTcn m o6"bacHfleTca ne TonbKO cfjuanKa m ho TonbKO 
HayKa, ho m OTflanennbie o6jiacTM c|DnnococtDi/iM, nornKH m MareMaTi/iKH, 3tmkm, nonmnKH n scTeTHKn: 
B03M0>KH0, Bce, HTO Mbi HOHMMaeM B HacTOflmee Bpeivia, a MO>KeT 5biTb, n MHoroe m Toro, hto Mbi eme 
He noHMMaoM. 

KaKOM >Ke Torfla BbiBOfl a aflpecoBan 5bi ce6e-pe6eHKy, KOTopbiM OTsepran to, hto pocT SHaHun 
flenaoT Mnp Menee noHATHbiM? 9] 6bi cornacuncfl c hum, xota ceMHac a CHi/iTaio, hto Ba>KHO ne to, 
MO>KeT ni/i odHa m oco6eM Hamero KOHKpeTHoro BUfla nonnTb Bce to, hto noHUMaoT Becb BUfl. Ba>KHO to, 
flSMCTBHTenbHO TIM eflMHa M noHflTHa caMa CTpyKTypa peanbHOCTH. CymecTByeT MHO>KecTBO npuHUH 
CHMTaTb, HTO 3T0 TaK. ByflyHM pe6eHK0M, npocTO 3Han 3to: ceMHac a Mory 3to o6'bflCHHTb. 



TepMHHOJIOrHH. 

3nMCTeMOJiorM;i — nayKa 0 npupofle nosHaHUfl m npoueccax, KOTopbie ee cosflaioT. 
OGiifiCHeHMe — (rpy6o) yTBep>KfleHMe o npupofls i/i npuHnnax BemeM. 

MHCipyMeHTannsM — cucTeMa BsrnflflOB, b cootbstctbum c KOTopoPi qenbio nayHHOM Teopi/in 
flBJifleTCfl npeflCKaaaHne peaynbTaTOB SKcnepuMeHTOB. 

no3iiTMBii3M — KpaMHfla cjaopMa MHCTpyMeHTanM3Ma, yTBep>KflaK)maa, hto boo cfJopMyjinpoBKH, 
OTnuHHbie OT Tex, KOTopbie HTO-nM6o onucbiBaroT mtim npeflCKa3biBaioT, ne mmbiot CMbicna. (3tot B3rnafl 
caM He MMeeT CMbicna no cbomm >Ke Kpi/iTepujiM). 

PeAyKMMOHHbiPi — peflyKui/ioHHoe oetflCHenne — 3to o6"bflCHeHMe, KOTopoe pacKnaflbiBaeT Bce 
semn Ha cocTaBTifliomMe HM3Koro ypoBHs. 

PeAyKMMOHMSM — CMCTeMa B3rnflA0B, B COOTBOTCTBrn/l C KOTOpOM HayHHbie OetflCHeHMfl M3HaHanbH0 

flBJiaioTca peflyKi4i/ioHHbiMi/i. 

XOHMSM — Mflea O TOM, hto 050CH0BaHHblMM flBJIfllOTCfl TOJIbKO 05"b5RCHeHmi, CflenaHHbie Ha OCHOBe 

CMCTeM BbicoKoro ypoBHfl; npoTMBonono>KHOCTb peflyKi4HOHM3Ma. 

McxoA — McxoflainnM asneHneM Ha3biBaeTCfl TaKoe flBnenne (KaK >KM3Hb, Mbicnb nnn BbiHucneHne), 
OTHOci/iTenbHO KOToporo cymecTByioT noHATHbie cjDaKTbi nnn oetflcneHUfl, KOTopbie ne npocTO 
BbiBOflaTCfl M3 TeopuM HM3Koro ypoBHfl, HO KOTopbio MoryT o6"bflCHi/iTb i/inn npeflCKa3aTb TeopuM 
BbicoKoro ypoBHa, OTHOcnLMnecfl HenocpeflCTBeHHO k 3ti/im flBneHUflM. 



PesiOMe. 

HayHHoe 3HaHi/ie, KaK m boo HenoBenecKoe 3HaHMe, coctomt rnaBHbiM o6pa30M H3 o6"bacHeHMM. 
□pocTbie cjDaKTbi mo>kho nocMOTpoTb B cnpaBOHHMKe, npeflCKa3aHi/ifl Ba>KHbi TonbKO npi/i npoBeflennn 
pemaioLUMX 3KcnepMMeHT0B flna Bbi6opa 6onee tohhom HaynnoM Teopnn, KOTopaa y>Ke npomna 
npoBepKy na HannHne xopomux oetacneHUM. ilo Mepe Toro, KaK HOBbie Teopm/i BbiTecHaroT CTapbie, 
Hame 3HaHMe CTanoBHTca KaK mupe (Korfla noflBnaroTcn HOBbie npeAMSTbi), TaK m rny6>Ke (Korfla Hamn 
ocHOBHbie TeopuM oetflCHflioT 6onbiue i/i CTaHOBflTca 6onee o6o5meHHbiMi/i). rny6nHa no6e>KflaeT. 
TaKMM o6pa30M, Mbi He yAanneMca ot Toro cocTOflHun, Korfla oflHH HenoBOK CMO>KeT noHSTb see, hto 
noHflTO, a npn6nM>KaeMCfl k neMy. Hamn caMbie rny6oKne Teopnn HacTonbKO nepenneTawTCfl flpyr c 

flPyrOM, HTO MX MO>KHO HOHflTb TOJIbKO COBMOCTHO, KaK eflMHyiO TeopHHD o6"befll/IHeHHOM CTpyKTypbl 

peajibHOCTM. 3Ta Teopua Bcero mmoot ropa3flo 6ojibiuMM MaciuTa6, hbm Ta «TeopMfl Bcero», KOTopyro 
nmyT ynoHbie, 3aHMMaK)Lnnecfl cj3H3HKOi?i 3neMeHTapHbix HacTnq, noTOMy hto CTpyKTypa peajibHOCTH 
COCTOMT He TODbKO M3 TaKMX cocTaBJiflHDLHnx peflyKi4MOHi/i3Ma, KaK npocTpancTBO, BpeMfl M 
flpo5HoaTOMHbie nacTi/iLibi, ho TaK>Ke, nanpuMep, m >ki/13hh, mncjim m BbiHucjieHUfl. '-lembipe ocHoeHbix 
Humu o6-bacHeHUff, KOTopbie MoryT cocTasnTb nepByio Teoprno Bcero — 3to 

KeaHmoeaa cpusuKa, fjiasbi 2, 9, 11, 12, 13, 14; 

onucmeMonozuff , FnaBbi 3, 4, 7, 10, 13, 14; 

meopufi ebNucneHuu, TnaBbi 5, 6, 9, 10, 13, 14; 

meopufi 3eoniou,uu, FnaBbi 8, 13, 14. 
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CneAyiomaa rnasa nocBflmeHa nepeoM n caMOM Ba>KHOM H3 neibipex HmeM — KeaHmoeou cpuauKe. 



Fjiaea 2. Tchh. 

He cymecmeyem nymueCi, donee 
omKpbimou deepu k uay-ieHUK) cpusuKU, 4eM 
o6cy>KdeHue cf)U3u<-iecKoao cpeHOMena ceenu. 

MaiiKTi OapaAeM 

(Kypc U3 Luecmu neKu,uu no xuMw^ecKou ucmopuu 

cee<^u) 

B CBOnx 3HaMeHi/iTbix HayHHbix neKMMflx e KoponeecKOM HHCTmyTe IVlawKn Oapaflew Bcerfla 
no6y>Kflan cbomx cnymaTeneM naynaTb Mi/ip, paccMaipuBaa, hto nponcxoAUT npn ropeHnn CBenn. 9\ 
sawieHK) CBeny aneKipuHecKUM c|30HapMK0M. 3to npaBowiepHO, nocKonbKy ycipoMCTBO aneKipuHecKoro 
c|30HapMKa BO MHoroM ocHOBaHO Ha OTKpbiTnax Oapaflea. 

9\ onuLuy HecKonbKO aKcnepmvieHTOB, KOTopbie miJirocTpupyK)! flBneHi/in ne>KainMe b ocHOBe 
KBaHTOBOM 4)M3MKM. TaKoro pofla sKcneprnvieHTbi co MHo>KecTBOM n3MeHeHMM M yioHHeHMM B TeneHne 




Pmc. 2.1. Cbst ot aneKTpuHecKoro cfDOHapuKa 

MHorux ner ocraBani/icb cpeflCTBOwi k cyLMecTBOBaHnio KBaHTOBOM onrnKM. B mx peaynbiaiax Her 
npoTMBopenuM, OAHaKO fla>Ke ceMHac b HeKOTopbie m3 hmx rpyflHO noBepmb. OcHOBHbie aKcnepmvieHTbi 
yflMBi/iienbHO npocTbi. Ohm b cyLMHOCTH ne Tpe5yK)T hi/i cnei4i/ianbHbix naynnbix HHcrpyMeHTOB, mm 
my6oKoro shaHna MareMaTHKH v\nv\ c|3M3mkm, ohm aaKnioHaioTca Bcero nMiiib b OT6pacbiBaHMM leneM. 
06bNHbiM aneKTpMHecKMM cjDOHapi/iK MO>KeT npoM3BOfli/iTb BecbMa CTpaHHbie KapTMHbi CBora M TOHM. ilpn 
5onee BHUMarejibHOM paccMoipeHMH mo>kho yBUfleib, hto ohh HMeror Heo6bNHbie pasBeTBneHmi. 
MTo6bi oetflCHHTb MX, Hy>KHbi He npocTO HOBbie c|DH3MHecKMe 3aK0Hbi, a HOBbm ypoeeHb onucaHna m 
o5"bacHeHna, BbixoflainnM sa npeflenbi Toro, hto paHbiue CHMTann nayHHoPi cc|3epoM. npe>Kfle Bcero, 3tm 
KapTUHbi OTKpbiBaKJT cyLMecTBOBaHne napannenbHbix MnpoB. KaK aro bo3mo>kho? KaKan MbicnuMan 
KapTuna lenevi M0>KeT noBnenb aa co5om noflo6Hbie BbiBOflbi? 

□peflCTaBbTe BKTiHSHeHHbiM aneKTpuHecKi/iw cjDOHapnK b reiviHOM KOMHare rfle hot Apyrux mctohhmkob 
ocBeineHna. Hmb HaKana naivinoHKi/i McnycKaei CBei, KOTopbiw pacLui/ipaeTCfl, o5pa3yfl nacTb Konyca. 
MTo6bi He ycno>KHaTb SKcnepnivieHT OTpa>KeHHbii\/i CBeroM, cieHbi KOMHaibi flon>KHbi 6biTb MaroBO- 
HepHbiMM flnfl nojiHoro nomomenna CBera. I/Inn, nocKonbKy Mbi npoBOflmvi 3tm SKcnepmvieHTbi TonbKO b 
CBoeM Boo5pa>KeHMM, MO>KHO npeflCTaBi/iTb KOMHary acTpoHOMUHecKnx pa3MepoB, HTo6bi flo 
aaBepmeHMfl SKcnepnivieHTa CBer He ycnen flocTumyTb cien m BepnyTbca. PucynoK 2.1 unjirocTpupyeT 
flaHHbiM onbiT. Ho 3tot pucynoK b hokotopom CTenenn ne cooTBeTCTByer ncTUHe: ecnn 6bi wibi CMOTpenn 

Ha CjDOHapHK CO CTOpOHbl, Mbl HO CMOrJlM 6bl yBMfleib HM C|30HapMK, HM CBOT. HeBUflmVIOCTb — OAHO M3 

npocTeMLUMX CBOMCTB CBeia. IVlbi BMfli/iM CBer nuLUb Torfla, Korfla oh nonaflaer b Hanin ma3a (xoia, KaK 
npaBuno, Mbi roBopmvi o nocneflneM oGteKie, na KOTopbiM B03flei?icTB0Ban 3tot CBei m KOTopbiti 
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OKaaanca no nnHi/ii/i Hamero apeHi/in). IVIbi He MO>KeM ysnfleTb cbst, KOTopbiM npocTO npoxoflm mmmo. 
Ecnn 5bi B nyne OKaaanca OTpa>KaK)mMM o6"beKT i/inn fla>Ke nbiJib i/inn KanejibKH BOAbi, HTo6bi paccenTb 
CBer, Mbi CMomn 5bi ero yBHAeib. Ho nocKonbKy b nyne HUHero Her, i/i Mbi CMOiprnvi Ha nero nsBHe, ero 
CBer He AOCTi/iraer nac. HaM6onee tohho to, hto Mbi Aon>KHbi yBHAeib, cnsAOBano 6bi npeAciaBHTb 
a6cojiK)THO HepHOM KapTi/iHKOM. B npucyrcTBi/in BToporo ncTOHHi/iKa CBera, wibi Mornn 5bi yBHAeib 
c|30HapMK, HO onflTb >Ke He ero cbot. Jlynn CBeia, Aa>Ke caMoro MHTencuBHoro CBera, KOTopbiM Mbi MO>KeM 
nonyHMTb (c noMombto naaepos), npoxoA^T Apyr nepea Apyra, KaK ecnn 6bi Hunero He 6bmo Boo6me. 

Ha pucyHKe 2.1 bmaho, hto OKono c|30HapMKa cbot HaM5onee apKUM, no Mepe yAanenna or nero cbot 
TycKHeer, laK KaK Jiyn pacmnpaeTca, HTo6bi ocBermb eme 6onbLijyK) nnomaAb. Ha5nioAaTenK), 
HaxoA^imeMycfl b Jiyne m OTXOAfliMeMy ot cjDOHapuKa cnnHoPi BnepeA, pec|3neKTop noKaaanca 6bi eme 
MOHbiue, a KorAa 5bm 6bi Bi/iAen TOJibKO KaK TOHKa, euxe cna6ee. 3to b caMOM p,ene 6bmo 6bi laK? 
Cnoco6eH nn cbot AewcTBrnenbHO pacnpocTpaHflTbcn HeorpaHUHeHHO Bce 6ojiee tohkmmm nynaMM? 
Otbot: hst. Ha paccToaHnn npuMepno AecflTH TbicflH KMnoMSTpoB ot c|DOHapMKa ero CBer 6bm 6bi 
cjiMiuKOM cna6biM, HTo6bi HenoBeHecKi/iM rnaa Mor ero paannHHTb, m Ha5nK)AaTenb nmero 6bi ne 
yBMAen. To ecTb nenoBeK Hunero 6bi ne yBHAen; a >Ki/iBOTHoe c 6onee HyBCTBmenbHbiM apenneM? fnaaa 
nflryiuKM b necKoribKO paa HyBCTBurenbHee nenoBeHecKnx rnaa: aioro snonne AOCTaroHHO, HTo6bi 
nonyBCTBOBaTb omyinMyKD paaHnqy npn npoBeAeHnn aKcnepuMeHTa. Ecnn 5bi Ha6nK)AaTeneM 5bma 
naryiuKa, m OHa yAananacb 6bi ot sneKipunecKoro cjaoHapuKa, momoht, KorAa ona noriHOCTbio noTepana 
6bi ero na bha^, HHKorAa 6bi ho HacTynnn. BMecTO aioro naryiuKa yBHAena 6bi, hto cjDOHapnK Hanan 
MepqaTb. BcnbiLUKU BoaHUKann 5bi nepea HepaBHbie npoMe>KyTKM BpeMeHU, KOTopbie yBennHUBanncb 6bi 
no Mepe yAaneHna nnryiuKi/i ot cjaoHapuKa. Ho OTAenbHbie BcnbiLUKU He CTani/i 6bi Menee apKHMH. Ha 
paccTOflHUM CTa MunnnoHOB KunoMOTpoB OT cjDOHapuKa narytuKa BHAena 6bi b cpeAHeM TonbKO OAHy 
BcnbiiuKy CBeTa b ASHb, ho 3Ta BcnbiLUKa 6bma 6bi He Menee apKoPi, neM nH35aa Apyran, HaGnioAaeMafl c 
nK)6oro APyroro paccTOflHna. 

JlflryLUKM He MoryT paccKaaaTb 

HaM, HTO OHM BMA^T. ilOSTOMy npH 

npoBeAeHMM peanbHbix 
3KcnepnMeHTOB Mb! ncnonbayeM 

Cj30T0yMH0>KHTenM (CBeTOBbie 
AeTeKTOpbl, MyBCTBMTenbHOCTb 

KOTopbix npeBbiLuaeT nyBCTBH- 
TenbHOCTb rnaa nflryiuKM) m 
yMeHbLuaeM cseT, nponycKan ero 
Hepea TeMHbie cjDnnbTpbi, a ne 
Ha5nK3AaeM ero na paccTOflHun CTa 

MUnnHOHOB KUnOMOTpOB OT 

i/iCTOHHUKa. OAHaKO HM npuHqun, hm 
peaynbTaT ot aToro ne MenjiioTca: ne 
MHMMafl TeMHOTa, He OAHopoAHaa 
TycKnocTb, a MepqaHne, npuHOM 
BcnbiiuKM — OAnnaKOBO apKne, 
HeaaBMCMMO ot Toro, nacKonbKO 
TeMHbiM c|3nnbTp Mbi i/icnonbayoM. 
3to MepqaHne noKaabiBaeT, hto 
cymecTByeT npeAen paBHOMepnoro 
pacnpocTpaneHna CBeTa. ilonbayacb 
TepMUHonorneM KJBennpoB, mo>kho 
CKaaaTb, hto CBeT ne flBnneTCfl 
6ecK0HeHH0 «kobkmm». noAo6HO 
aonoTy He6onbiuoe KonnnecTBO cseTa mo>kho pasHOMepno pacnpeAeni/iTb no onenb 6onbLiJOM nnomaAn, 
HO, B KoneHHOM MTore, ecnn nonbiTaTbca pacTanyTb ero eme, oh CTaneT nepoBHbiM. fla>Ke ecnn mo>kho 
KaK-Hi/i6yAb npeAOTBpaTHTb rpynni/ipoBanne aTOMOB aonoTa, cymecTByeT npeAen, aa KOTopbiM aTOMbi 
Henbafl paaAennTb 6ea Toro, HTo6bi aonoTO ne nepecTano 6biTb aonoTOM. HoaTOMy eAUHCTBeHHbiPi 
cnoco5 CAenaTb aonoTOM nucT ToniAHHoPi b oahh btom eme TOHbiue - pacnono>KMTb aTOMbi eme Aa-nbiue 
Apyr OT APyra, HTo6bi Me>KAy hmmm 6bino nycToe npocTpancTBO. KorAa 3tm aTOMbi OKa>KyTCfl AOCTaTOHHO 
AanoKO APyr ot APyra, aa6ny>KAeHi/ieM 5yAeT CHUTaTb, hto ohm o6paayioT cnnoiuHOM nucT. HanpuMep, 
ecnn Ka>KAbm aTOM aonoTa naxoAnnca 6bi b cpeAHeM na paccTOflHun HecKonbKnx caHTHMOTpoB ot 
CBoero 6nM>KaMiuero coceAa, mo>kho 6bino 6bi npoBecTH pyKOM nepea «nMCT», ne npuKacaacb k aonoTy 
Boo5Lue. ToHHO TaK>Ke cymecTByeT aneMOHTapHbiPi cbotobom mapnK nnn «aTOM», cpomoH. Ka>KAafl 
BcnbiLUKa, KOTopyio bmaut naryiuKa, BbiaBana c|dotohom, BoaAeMCTsyioLAi/iM Ha ceTHaTKy ee rnaa. Jlyn 
CBeTa CTahOBMTCfl cna5ee ne noTOMy, hto caMU c|30T0Hbi ocna6eBaioT, a noTOMy, hto ohm OTAanaroTcn 



1* 



Pmc. 2.2. JlflryiuKM MoryT BHAeTb OTAenbHbie c|30T0Hbi 
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flpyr OT flpyra, i/i nycToe npocrpaHCTBO Me>Kfly hmmm yBeni/iHUBaerca (pucyHOK 2.2). OneHb cjia5biM nyn 
HenpaBOMepHO naabiBarb «nyHOM», nocKOJibKy oh npepbiBaeicn. Korfla naryiuKa Hunero He BUfli/ii, sto 
npoMcxoflMT He noTOMy, hto CBer, nonaflaKDini/iM b ee rnaaa, cni/iiuKOM cna6, >HTo6bi BosflePicTBOBaTb na 
ceTHaTKy, a noTowiy, hto CBei npocTO ne nonaAaei b ee maaa. 

3to cbomctbo noaBneHna CBera b BUfle luapi/iKOB flucKpeiHbix paaiviepoB HaabiBaeicn 
KeaHmoeaHueM. OrflenbHbiM mapnK, cJdotoh, HasbiBaeicfl KeaHmoM (bo MHO>KecTBeHHOM Hucjie 
KeaHiribi). KBanroBafl reopua nojiynnjia CBoe HaaBanne or aroro CBOwcTBa, KOTopoe ona npunncbiBaeT 
BOOM MSMeprnvibiM c|3i/i3MHecKm\/i BennHMHaM, a He TonbKO KonnHecTBy CBeia nnn Macce aonoia, KOTopbie 
KBaHTyHDTca, nocKonbKy na cawioM flene coctoat m3 HacTnq, xora m Bbimflflai nenpepbiBHbiMH. fla>Ke flna 
TaKOM BennHMHbi, KaK paccToaHne (Hanpmviep, Me>Kfly flByivifl aroMaMn), noHflTue HenpepbiBHoro 
fluanaaoHa B03M0>KHbix BenwHUH OKasbiBaerca nfleani/iaaMneM. B c|3H3MKe ho cymecTByer naiviepmvibix 
HenpepbiBHbix BennHUH. B KBaHTOBOM cjDi/iaMKe cymecTByei MHO>KecTBO HOBbix aBneHUM, m, KaK Mbi 

yBMflMM, KBaHTOBaHUe — OAHO 1/13 npOCTeMlUMX. OflHaKO B HeKOTOpOM CMblCne OHO OCTaeTCfl KniOHOM KO 

BOOM ocTanbHbiM flBneni/iflM, nocKonbKy ecnn Bce KBaHTyerca, KaKnivi oGpaaoivi MO>KeT MSMeHflTbcn 
SHaHeHne KaKOM-TO BennHUHbi? KaK o6"beKT nonaflaer i/ia oflHoro Mecma b flpyroe, ecnn ne cymecTByei 
HenpepbiBHoro fluanaaoHa npoMe>KyTO>HHbix nono>KeHMM, rfle oh MO>KeT naxoflHTbCfl no nyin? B TnaBe 9 
a o6"bacHio, KaK, ho cebiHac nosBonbie mho OTno>Kmb 3tot Bonpoc na HOKOTopoe BpeMfl m BepnyTbCfl b 
o6nacTb, 6nM3KyK) k ctDonapi/iKy, rfle nyn BbimaflUT nenpepbiBHbiM, noTOMy hto Ka>Kflyio ceKynfly oh 
McnycKaeT OKono 10^" (era TpunnnoHOB) cJdotohob b mas, KOTopbiM na nero CMOTpm. 

FpaHMMa Me>Kfly CBeTOM i/i TOHbHS pesKaa i/inn cymecTByeT HeKOTopaa cepaa o6nacTb? 06bNH0 
cymecTByer flOBonbHO LunpoKaa cepaa o6nacTb, m oflna H3 npi/iHUH ee cyLMecTBOBaHUfl noKaaana Ha 
pucyHKe 2.3. TaM noKaaana leiviHafl o6nacTb (hasbiBaeiviaa noriHou meHbK)), Kyfla ne floxoflm cbot ot 
Hi/iTH HaKana. TaM >Ke npucyrcTByei m ocBemeHHan o5nacTb, KOTopan MO>KeT nonynaTb cbot ot nK)6oro 
ynacTKa hmth HaKana. H nocKonbKy nmb naKana flBnaeTca ho reoMeipuHecKOM tohkom, a mvieei 
onpefleneHHbiM paawiep, Me>Kfly ocBemeHHOM m HeocBemeHHOM o6nacTbH3 TaK>Ke npucyTCTByei 
nonymeHb: o6nacTb, KOTopan MO>KeT nonynarb cbot TonbKO or HeKOTopbix ynacTKOB hmtm HaKana. Ecnn 
Ha5nK)flaTb m o6nacTM nonyienn, to mo>kho yBUfleib TonbKo nacTb hmtm naKana, m ocBemeHMe Gyflei 




no;inafl TCHb 



no;iyTenb 



Pmc. 2.3. nonnafl renb m nonyieHb tohi/i 

wieHbiue, HOM B nonHOCTbK) ocBemeHHOM o6nacTM. 

OflHaKO paaiviep hmtm naKana — ne eflMHCiBeHHafl npMHMHa Toro, noneiviy cfjOhapMK OT6pacbiBaeT 
nonyieHb. PaanMHHoe BnMSHMe na cbot OKaabiBaroi pecjDneKTop, pacnono>KeHHbiM noaaflM naivinoHKM, 
CTeKnflHHbiM KonnaK cjDOHapMKa, paanMHHbie CTbiKM m flec|DeKTbi m t. fl. I/I nocKonbKy caM cjDonapMK 
flocTaioHHO cno>KeH, Mbi o>KMflaeM nonBneHMfl cno>KHbix KapiMH CBera m tohm. Ho no5oHHbie CBOMCTBa 
c|30HapMK0B He aBnflHDTCP npeflMOTOM TaKMX SKcnepMMeHTOB. 3a naiuMM BonpocoM o CBere cjDonapMKa 
CKpbiBaeTCfl 6onee cjDyHflaMeHianbHbiM Bonpoc o CBeie Boo6LMe: cymecTByer nM, b npMHMMne, hokmm 
npeAsn pesKOCTM rpaHMMbi (flpyrMMM cnoBaMM, nacKonbKO ysKOM MO>KeT 6biTb nonyieHb)? HanpMMep, 
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ecnn c|30HapMK cflenaib m3 a6conK)THO nepHoro (HeoTpa>KaK)Lnero) Marepnana m ecnn ncnonbaoBaib see 
yMeHbLuaiomMecfl hutm HaKana, bo3mo>kho nn cy>KaTb nonyreHb 6ecnpeflenbH0? 

friflfla Ha pucyHOK 2.3 mo>kho noflyiviaTb, hto 3to bo3mo>kho: ecni/i 6bi HUTb HaKana ne mviena 
pasMepa, ne 5bmo 5bi nonyieHH. Ho na pucyHKe 2.3 a cflenan HeKOTopoe flonymeHi/ie OTHOcnienbHO 
CBera, a mvieHHO, hto CBer pacnpocTpaHfleicfl TonbKO npflMOJinHeMHO. Ma noBceflHeBHoro onbiia HaM 
i/i3BecTHO, HTO 3TO TaK M ocTb, HOCKOJibKy Mbi HO BMflUM BOJiH. Ho TOHHbie aKcnepmvieHTbi nOKa3blBaK)T, 
HTO CBOT He Bcerfla pacnpocTpanfleTCfl npflMOJii/iHePiHo. ilpn noKOTopbix oGcTOflTenbCTBax cbbt 
i/icKpuBJifleTca. 

3to cno>KHO npofleMOHcrpupoBaTb c noMoinbK) cjaonapuKa, noTOMy hto cno>KHO CAsnaTb KpoiueHHbie 
HMTH HaKana n a5conK)THO nepHbie noBepxHOCTH. 3tm npaKTunecKHe cno>KHOCTM CKpbiBaroT to 
orpaHMHeHMfl, KOTopbie ocHOBHaa c|3H3MKa HaKnaflbiBaeT na pe3KOCTb tohsm. K CHacTbK), ncKpuBneHi/ie 
CBOTa MO>KHO TaK>Ke noKa3aTb no-flpyroMy. npeflnono>Km\/i, hto cbbt c|30Hapi/iKa npoxofli/iT Hepe3 RBa 
nocneflosaTenbHbix ManeHbKi/ix OTsepcTHfl b CBeTOHenpoHMuaeivibix SKpanax, KaK noKa3aHO na pucyHKe 
2.4, M HTO npoxoflflLMMM Hepe3 3tm OTBepcTi/in cbst naflaeT na TpeTHM aKpan. Bonpoc coctomt b 
cneflyKDLneM: ecni/i 3tot aKcneprnvieHT noBTopaTb, yivieHbLuafl fluaivieTp OTBepcTuPi m ysennHMBafl 
paccTOflHue Me>Kfly nepsbiwi m BTopbiM aKpanaMM, mo>kho nn 6ecnpeflenbHO cy>KaTb nonHyK) TOHb 
(o6nacTb a6conK)THOM TOMHOTbi) flo Tex nop, noKa ona ho npeBpaTHTcn b npniviyK) nnHHK) Me>KAy 
qeHTpaMM flByx OTBepcTHM? IV!o>KeT nn ocBeineHHafl o6nacTb Me>Kfly BTopbiM m TpeTbUM SKpaHOM 5biTb 
orpaHMHeHa npoM3BonbHO y3KMM KOHycowi? foBopn a3biKOM (OBennpoB, ceMHac Mbi cnpaiuMBaeM hto-to 
Bpofls Toro, «HacKonbKO nnacTHHeH CBeT», b HacKonbKO TOHKyto HUTb i\/io>kho pacTSHyTb cbbt? 1/13 
3onoTa MO>KHO nonyHMTb hmtm TonmnHOM b oflHy flecflTHTbicAHHyio MunnmvieTpa. 




riepBbiH BiopOH TpeiMM 

3KpaH 9KpaH BKpaH 

Pi/ic. 2.4. nonyHOHi/ie y3Koro nyna CBOTa, npoxoflainero Hepe3 flBa nocneflOBaTenbHbix 

OTBepCTMfl 

0Ka3biBaeTca, hto cbot ho TaK nnacTi/iHeH, KaK 3onoTo! Saflonro flo Toro, KaK AnaivieTp OTBepcTHM 
npM6nM3HTCfl k flecflTHTbicAHHOM flone MunnnMOTpa, a b flSMCTBHTenbHOCTH, y>Ke npn fli/iaivieTpe 
OTBepcTMM OKono oflHoro MunnnMSTpa cbot HannHaeT 0Ka3biBaTb 3aMeTHoe npoTHBOflewcTBue. Bmocto 
Toro HTo5bi npoxofli/iTb Hepe3 OTBepcTna npaivibiMM nnHUflMH, cbbt conpoTUBnaeTCfl orpaHi/iHeHi/iio m 
pacnpocTpaHfleTCfl 3a Ka>KflbiM OTBopcTneivi. M pacnpocTpaHaacb, cbbt «paccBMBaBTCfl». Mbm MBHbLUB 

flUaMBTp OTBBpCTMfl, TBM CUnbHBB CBBT paCCBMBaBTCfl OT npflMonnHBMHoro nyTH. nOflBnaKDTCfl CnO>KHblB 
KapTMHbl CBBTa 1/1 TBHM. BmBCTO OCBBLMBHHOM M TBMHOM 06naCTBM C nonyTBHbK) MB>Kfly HMMM Ha TpBTbBM 
SKpaHB Mbi BUflMM KOHMBHTpUHBCKHB KOnbqa pa3H0M TOnmi/lHbl M flpKOCTl/1. KpOMB TOfO, TaM 

npucyTCTByoT ubbt, TaK KaK 5enbm cbbt coctomt m cjDOTOHOB pa3Hbix ubbtob, Ka>KAbiM m KOTopbix 
pacnpocTpanaBTca m paccBUBaBTcn HBMHoro no-pa3HOMy. Ha pucyHKB 2.5 noKa3aHa TunnHHaa KapTuna, 

KOTOpytO MO>KeT 06pa30BaTb na TpBTbBM SKpaHB 6BnblM CBBT, npOMflfl H6PB3 OTBBpCTMfl B RBpBblX flByX 

SKpanax. Hb 3a6biBaMTB, 3A6Cb bcbfo nmub 0T5pacbiBaBTCfl TBHb. PucynoK 2.5 — 3to bcbfo nmub TBHb, 
OT5poiuBHHafl BTopbiM 3KpaHOM, M3o6pa>KBHHbiM Ha pucyHKB 2.4. Ecnn 6bi CBBT pacnpocTpanancfl 
TonbKO npaMonnHBMHO, noaBunacb 6bi TonbKO KpoLUOHHaa 6Bnafl TOHKa (ropa3flo MOHbtuB, hbm apKOB 
naTHO B MBHTpB pucyHKa 2.5), OKpy>KBHHafl OHBHb y3K0M nonyTBHbK). BcB ocTanbHOB 6bino 6bi nonnoM 

TBHbKD — COBBpLUBHHOM TBMHOTOM. 
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MepHbie Ko;ibua 
6e;iafi rosKa 

ro;iy6aH rpaHHua cneKTpa 
KpacHafl rpaHHua cneKTpa 



Pmc. 2.5. KapTMHa CBera m tbhh, o6pa30BaHHafl GeiibiM cBeroM nocjie npoxo>KfleHna nepea 

ManeHbKoe Kpymoe oTsepcTi/ie 

KaK 6bi HM oaaAaHMBano to, hto nynn cseTa ncKpuBnaroicfl, npoxofln nepea ManeHbKne OTsepcTHfl, n 
He CHMiaK), HTO 3TO Hapyujaei caMM ocHOBbi. B nK)6oM cnynae, flna Hami/ix nacToamux qeneM Ba>KHO, 
HTO CBeT fleMCTBMTenbHO MCKpuBnaeTca. 3to osHanaeT, hto tbhi/I Boo6me He flon>KHbi BbirnafleTb KaK 
CMJiyaTbi npeflivieTOB, KOTopbie mx 0T5pacbiBaK)T. Bonee Toro, fleno fla>Ke He b pasMbiBaHnn 
i/i3o6pa>KeHna, BbisBaHHOM nonyTenbHS. OKasbiBaeTca, hto neperopoflKa c oiBepcTHflMH cno>KHoPi 
c|3opMbi MOKei 0T6pacbiBaTb leHb coBepmeHHO flpyroM cjDopMbi. 

PucyHOK 2.6 noKasbiBaei npi/i5nn3MTenbHO b HaTypanbnyK) BennHnny nacTb KapTUHbi Tenn, 
0T5pacbiBaeM0M CBeioHenpoHULiaeMOM neperopoflKOM c flByMfl npawibiMn napannenbHbiMn menaiviM, 
HaxoflnmeMcn Ha paccToani/in Tpex MeTpoB ot aKpana. li|enM Haxoflflicn na paccioflHm/i oflHOM naioki 
MunnnMeipa flpyr oi Apyra m ocBematoTca npawibiM KpacHbiwi nynoM naaepa pacnono>KeHHoro no 
flpyryHD CTopony neperopoflKH. iloHeiviy ncnonbayeTca CBeT naaepa, a He ajieKTpuHecKoro cjDOHapHKa? 
TojibKO noTowiy, hto TOHHaa c|3opMa tohm TaK>Ke saBucuT m ot MBeTa CBOTa, KOTopbiM ee nponsBOAUT, 6e- 

nblM CBOT C|30HapMKa COflep>KMT BeCb CneKTp BUflUMblX UBOTOB, nOSTOMy OH MO>KeT 0T6paCblBaTb TOHM c 

i/iHTepc|DepeHi4i/ioHHbiMi/i nonocaMM paannHHoro qBSTa. SnanuT, flnn nonyHeHna tohhom cjDopMbi tohh bo 
BpeMfl aKcnepMMeHTa nyniue ncnonbsoBaTb cbot oflHoro MBeTa. IV!o>kho 5bmo 6bi noMecTHTb ubothom 
c|3MnbTp (nanpuMep, MBOTHoe okohhoo CTeKno) nepefl cjDOHapuKOM TaK, HTo6bi npoxoflun cbot TonbKO 
oflHoro UBOTa. 3to Momo 6bi noMOHb, ho 4)MnbTpbi He CTonpoqeHTHO ceneKTHBHbi. JlyHLue 
BocnonbsoBaTbca cbotom naaepa, nocKonbKy naaep mo>kho onenb tohho nacTponTb na ncnycKani/ie 

MOHOXpOMaTMMeCKOrO CBOTa. 

mil] 

Pmc. 2.6. Tenb, OT6pacbiBaeMafl neperopoflKOM c flByMfl npaMbiMn napannenbHbiMn 

EcjiM 6bi CBOT pacnpocTpanancfl npaMonnHeMHO, KapTuna, M3o6pa>KeHHaa na pucyHKe 2.6, 
npeACTaBJiflJia 6bi flBe apKnx nonocbi c pesKHMH rpaHmiaivii/i, pacnono>KeHHbie na paccToani/in oflHoPi 
naTOM MunnHMOTpa flpyr ot flpyra (hto 5bmo 6bi HeB03i\/io>KHO yBi/iflOTb npn TaKOM MacLUTa6e), a ocTanb- 
Han HacTb aKpana ocTanacb 5bi b tshm. Ho b fleMCTBHTenbHOCTH cbot i/icKpuBJiaeTca TaK, hto o6pa3yeT 
MHoro npKMX M TOMHbix nofioc 6e3 pesKMX rpaHMM. Ecnn yBennHHTb paccTOflHue Me>Kfly mensMH TaK, 
HTo6bi OHM ocTaBariMCb B npeflojiax nasepnoro nyna, paccTOflHMe i\/ie>Kfly nonocaMM na aKpane 
yBoriMHMTCfl Ha CTOJibKO >Ke. B 3T0M OTHOLueHMM TOHb BOflOT ce6n KaK o6biHHafl TOHb, 0T6pacbiBaeMan 
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KpynHbiM npeflwieTOM. A KaKyro reHb Mbi nonyHUM, ecjii/i npope>KeM b neperopoflKe Me>Kfly flsyMsq 
cymecTByHsmmviM LuenflMM eine flBe i/ifleHTUHHbie menu, raK, hto y nac 5yfleT neibipe meni/i, 
pacnojio>KeHHbie Ha paccTOflHun oflHOM flecflToPi Mi/innmvieTpa flpyr or flpyra? Mo>kho o>KMflaTb, mto 
KapTMHa, n3o5pa>KeHHaa Ha pucyHKe 2.6, ocTaHeicfl npaKTunecKH HenaivieHHOM. KaK-HUKaK nepBan napa 
meneM 0T6pacbiBaeT lenn, noKaaaHHbie na pi/icyHKe 2.6, m, KaK a y>Ke CKaaan, BTopan napa meneM 
flon>KHa npoMSBecTM noAo5HyK) KapTuny leHU, cflBUHyTyto b CTopoHy Ha oflny flecaiyK) MunnmvieTpa — 
noHTi/i Ha TOM >Ke caMOM MecTe. KpoMe Toro, Mbi 3HaeM, hto nyni/i CBeTa nepeceKaroTca, ne OKaabiBan 
HMKaKoro BosflewcTBua flpyr na APyra. TaK hto flBe napbi meneM flon>KHbi flaTb Ty >Ke caiviyK) KapTuny 
TeHM, HO B flBa paaa apne m nyTb 6onee paawibiTyK). 

B fleMCTBMTenbHOCTM npoMcxoflMT HeHTO OTJiMMHoe. fleMCTBMTejibHaa TOHb, 0T5pacbiBaeMan 
neperopoflKOM c HSTbipbivifl npaivibiMM napajinenbHbiMn menniviM, noKaaana na pucyHKe 2.7 (a), flna 
cpaBHeHna HM>Ke a CHOBa npMBO>Ky pucynoK tshm ot neperopoflKH c flsyivifl mejiAMU (pucyHOK 2.7(b)). 
fIcHO, HTO Tehb OT HSTbipox LMenoM npeflCTaBJiaeT co6om OTHKJflb ne KOM6MHai4i/iK) flsyx cnerKa 
OTflaneHHbix flpyr ot flpyra Tenew ot flByx meneM, a rnvieeT HOByro w 5onee cno>KHyK) KapTHHy. B 3tom 
KapTMHe ecTb TaKne ynacTKH, KaK TOHKa X. KOTopaa ho ocBemeHa Ha KapTune Tenn ot HOTbipex menew m 
ocBeifleHa Ha KapTune tohm ot flByx meneiA. 3tm ynacTKH ocBemanncb npn HannHnn b neperopoflKe 
flByx LflenePi, ho nepecmanu oceemambcfi, Korfla b neperopoflKe npopeaann eifle flse menu, 
nponycKawLflne CBeT. noflBnenne 3tmx meneM eocnpenfimcmeoeano nonaflannK) cseTa b TOHKy X. 



Pmc. 2.7. TeHM 0T6pacbiBaeMbie neperopoflKOM c (a) neTbipbivin m (b) flsyivin napannenbHbiMn 

iflenflMM 

TaKMM o6pa30M, noflBnenne eme flsyx mctohhi/ikob CBOTa saTOMHaeT TOHKy X. a mx yflanenne CHOBa 
ocBeiflaeT ee. KaKnivi o6pa30M? I\/Io>kho npeflCTaBHTb flBa c|DOTOHa, HanpasnflioLfli/ieca k tohko X m 
0TCKaKMBaH3iflMe flpyr ot flpyra KaK 6MnbflpflHbie iiiapbi. TonbKO oflHH m c|dotohob Mor 6bi nonacTb b 
TOHKy X, HO OHM MeujaTiM flpyr flpyry, m noTOMy hm oflMH m3 hmx Tyfla ne nonan. CKopo a noKa>Ky, hto 3to 
o6"bacHeHMe ne MO>KeT 6biTb MCTUHHbiM. TeM ne ivienee, ochobhom Mflei/i M36e>KaTb HeB03MO>KHo: nepes 
BTopyK) napy ifleneM flon>KHO npoxoflMTb ^mo-mo, npenaTCTByroinee nonaflanmo CBeTa m3 nepsoM napbi 
menePi b TOHKy X. Ho hto? 3to Mbi M0>KeM BbmcHMTb c noMOLflbK) flanbHewiuMX aKcnepMMOHTOB. 

Bo-nepBbix, KapTuna Tenn ot neperopoflKi/i c HOTbipbMa iflenflMH, i/i3o6pa>KeHHafl na pucyHKe 2.7 (a), 
nosBnaeTCfl TonbKO b tom cnynae, ecnn Bce neTbipe Lflenn ocBemehbi nasepHbiM nynoM. Ecnn 
ocBeifleHbi TonbKO flse menu, noflBnaeTca KapTuna, cooTBeTCTByioLflafl Tenn ot flByx iflenew Ecnn 
ocBeifleHbi TpM Lflenn, noflBHTca KapTuna Tenn ot Tpex meneM KOTopaa b cbokd onepeflb 6yfleT 
OTJiMHaTbCfl OT flByx npeflbiflytflMX. TaKUM o6pa30M, b nyne CBOTa haxoflHTCfl neHTO, Bbi3biBaK)Luee 
i/iHTepc|DepeHi4mo KapTuna tohm ot flsyx menePi TaK>Ke noflBnaeTca, ecnn flBe Lflenn 3anonHMTb 
CBeTOhenpoHMuaeMbiM MaTepnanoM, ho ona M3MeHfleTCfl npn 3anonHeHi/iM 3tmx u\enev\ npo3paHHbiM 
MaTepnanoM. flpyrnMH cnoBaMi/i, MHTepc|3epeHi4i/iM npennTCTByeT hohto, npenaTCTByromee CBOTy, 3to 
MO>KeT 6biTb fla>Ke hto-to CTonb >Ke HecytflecTBeHHoe, KaK TyMan. Ho oho MO>KeT npowTH Hepe3 see, hto 
nponycKaeT cbot, fla>Ke Hepe3 nenpoHi/maeMbiM (fljia MaTepnn) anMa3. Ecjim b annapaTe pacnono>KMTb 
cno>KHyK) CMCTeMy 3epKan m nMH3 TaK, HTo6bi cbot Mor pacnpocTpaHflTbca ot Ka>KflOM Lflenn flo 
KOHKpeTHOM TOHKM Ha 3KpaHe, TO B 3Jov\ TOHKO Ha6nH3flanacb 6bl HaCTb KapTMHbl TeHU OT HOTbipex 
LfleneM. Ecnn KOHKpeTHOM tohkm flocTuraeT cbot TonbKO ot flsyx Lflenew, na 3KpaHe Mbi ysnflUM nacTb 

KapTMHbl TOHM OT flByX LfleJiePi M T.fl. 

TaKMM o6pa30M, hto 5bi hm Bbi3biBano MHTepcfjepeHMMK), oho BeflOT ce6fl KaK cbot. Oho 
npMcyTCTByeT b nyne CBeTa, ho OTcyTCTByeT bho nero. Oho OTpa>KaeTCfl, nepeflaeTca mhm 6jioKMpyeTcn 
TOM, hto OTpa>KaeT, nepeflaeT mtim 6noKMpyeT cbot. Bo3mo>kho, Bbi yflMBMTecb, noHOMy a CTonb floc- 



a) 



b) 




X 
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KOHanbHO pa36MpaK) 3tot Bonpoc. A6coniOTHO oneBHAHO, hto 3to cbst to ecTb ct)OTOHaM H3 oflHoPi 
menu MeiuaHDT cjDOTOHbi H3 flpyrnx. Ho, bo3mo>kho Bbi nocTaBi/iie noA coMHeHi/ie oneBUflHoe nocne 
cjieflyKDLnero SKcnepmvieHTa, pacLuncjDpoBKM cneKipoB. 

Hto HaM o>KMflaTb npn npoBefleHMH 3tmx aKcnepmvieHTOB monbKO c oOhum cpomoHOM? Hanpmviep, 
npeflnono>Km\/i, hto Ham c|DOHapi/iK pacnono>KeH TaK flaneKO ot SKpaHa, hto 3a Lienbm flenb Ha aKpan 
nonaflaoT TonbKO oflHH c|30toh. Mto yBUflUT haiua nnryiuKa, HaGnioflaiomafl sa SKpaHOM? Ecnn to, hto 
Ka>KflOMy c|DOTOHy MeiuaHDT APyrne ct)OTOHbi, - npasfla, to He yMeHbiuMTCfl nn HHTepcfjepeHMMfl, Korfla 
c|30TOHbi 6yAyT nosBnaTbca pe>Ke? He npeKpaTHTcn nn ona BOBce, ecnn Hepe3 annapaT 3a pa3 6yfleT 
npoxoflMTb TonbKO oflMH cJdotoh? IVIbi no-npe>KHeMy i\/io>KeM o>Ki/iflaTb noflBnenna nonyTeneM, t. k. c|30toh 
npn npoxo>KfleHMM Hepe3 menb MO>KeT OTKnoHHTbcn ot CBoero Kypca (nanprnviep, yflapuBiuMCb o Kpaw 
menu). Ho na aKpane Mbi tohho ho Aon>KHbi yBUfleTb ynacTOK, noflo5HbiM TOHKe X, KOTopbiM nonynaeT 
c|30T0Hbi, Korfla OTKpbiTbi flBO meriM, M cmaHoeumcfi meMHbiM Korfla OTKpbisaroT flBe flpyrne. 

OflHaKO mvieHHO 3to Mbi m Ha6jiH3flaeM. He3aBMcm\/io ot Toro, HacKonbKO peflKO noflBnaroTcn c|DOTOHbi, 
KapTMHa TOHM ocTaoTca HeM3MeHH0M. fla>Ke npn npoBSfleHMH SKcneprnvieHTa c noflBneHneivi oflHoro 
c|30TOHa 3a pa3 3tot cIdotoh He nonaflaoT b TOHKy X. Korfla OTKpbiTbi Bce HOTbipe mejin. Ho ctomt TonbKO 

3aKpblTb flBe menu, M BCnbllUKM B TOHKO X B0306HOBJlflK)TCa. 

Bo3MO>KHO JIM, HTo5bi cjDOTOH paciflennancfl na ctDparivieHTbi, KOTopbie nocne npoxo>KfleHMa Hepe3 

menu M3MeHflnM 6bl CBOK) TpaeKTOpHHD M peKOM6MHMpOBanMCb? 3Ty B03MO>KHOCTb Mbi TO>Ke MO>KeM 

i/icKriK3Hi/iTb. Ecnn CHOBa BbinycTMTb M3 annapaTa oflHH c|30toh m y Ka>KflOM ifleni/i ycTanoBHTb no 
flOTOKTopy, TO 3aperMCTpMpoBaTb curHan CMO>KeT MaKci/iMyM oflHH m hmx. nocKonbKy npn noflo6HOM 
SKcnepuMOHTe HHKorfla ne Ha6nK)flani/icb ci/irHanbi na flByx flOTeKTopax oflHOBpeMOHHO, mo>kho CKa3aTb, 
HTO o6Hapy>KMBaeMbie mmm o5teKTbi ne pacmennawTCfl. 

TaKMM o6pa30M, ecnn c|30TOHbi ne paciflennaKJTCfl na cfjparMeHTbi m OTKnoHaKDTcn ot TpasKTopnn He 
nofl flewcTBueM flpyrux c|30tohob, to hto >Ke Bbi3biBaeT 3to OTKnoHeni/ie? Korfla Hepe3 annapaT 
npoxoflMT OflMH ctaoTOH 3a pa3, HTO MO>KeT npoxoflMTb Hepe3 flpyrMe ifleriM, HTo5bi noMemaTb eMy? 

flaBaMTe noflOMflOM k paccMOTpeHMK) 3Toro Bonpoca kpmtmhbckm. IVIbi o6Hapy>KMni/i, hto Korfla oflMH 
c|30T0H npoxoflMT Hepe3 3T0T annapaT, 

OH npoxoflMT Hepe3 oflny menb, 3aTeM hto-to B03fleMCTByeT na nero, 3acTaBnflfl OTKnoHMTbca ot 

CBOeM TpaeKTOpMM, M 3TO B03fleMCTBMe 3aBMCMT OT TOrO, KaKMO eifle IflenM OTKpbiTbi; 

B03fleMCTByK)LflMe o6"beKTbi npoLunM Hepe3 flpyrMe iflenM; 
B03fleMCTByK)LflMe o5teKTbi BOflyT ce6fl TaK >Ke, KaK c|)OTOHbi 

... HO OHM He BMflMMbl. 

C 3TOrO MOMOHTa 5yfly Ha3blBaTb B03fleMCTByK)lflMe oSteKTbl «C|DOTOHaMM». MMeHHO CiDOTOHaMM 

OHM M flBnawTCfl, xoTfl Ha flaHHbiM MOMeHT npeflCTasnfleTcn, hto cymecTByeT flBa BMfla c|30tohob, oflMH 
M3 KOTopbix a BpoMOHHO Ha30By pea/ibHbiMU cjDOTOHaMM, a flpyroM meneebiMU cfjOTonaMM. ilepBbie Mbi 
MO>KeM ysMflOTb MnM o6Hapy>KMTb c noMOLflbKD npM5opoB, Torfla kbk BTopbie — Heoca3aeMbi (nesMflMMbi): 
MX MO>KHO o6Hapy>KMTb TonbKO KOCBOHHO Hepe3 MX B03fleMCTBMe Ha BMflMMbie c|30T0Hbi. (flanoo Mbi 
yBMflMM, HTO Me>Kfly peanbHbiMM m TenesbiMM cfjoTonaMM ne cymecTByeT oco6om pa3HMi4bi: Ka>KflbiM 
c|30T0H oca3aeM b oflHOM BceneHHOM m ne ocfl3aeM bo Bcex napannenbHbix Bcenennbix — ho a 
onepe>KaK3 co6biTMa). iloKa Mbi nprnunM TonbKO k TOMy, hto Ka>KflbiM peanbHbiM cJdotoh naxoflMTca nofl 
conpoBO>KfleHMeM 3CKopTa TeneBbix c|30tohob m hto npM npoxo>KfleHMM cfjoTona Hepe3 oflny m3 HOTbipex 
menoM HOKOTopbie Tenesbie cjDOTOHbi npoxoflST Hepe3 TpM ocTaBiuMecfl. llocKonbKy npM M3MeHeHMM 
nono>KeHMfl menePi (npM ycnoBMM, hto ohm naxoflaTca b npeflenax nyna) na 3KpaHe noflBnaroTca 
pa3nMHHbie MHTepcjDepeHi4MOHHbie KapTMHbi, Tenesbie cjDOTOHbi flon>KHbi nonaflaTb na bckd ocBeLfleHHyto 
HacTb 3KpaHa, Kyfla nonaflaeT peanbHbiM cIdotoh. CneflOBaTenbHO, TeneBbix cJdotohob ropa3flo 6onbiue, 
HOM peanbHbix. CKonbKO >Ke mx? 3KcnepMMeHTbi ne MoryT onpeflenMTb BepxHioio rpaHMuy 3Toro HMcna, 
HO ycTanaBnuBaioT npM6nM3MTenbHyK) hm>khk)K) rpaHMqy. MaKCMManbHaa nnoiflaflb, KOTopyro mn MornM 
ocBeTMTb c noMoiflbK) na3epa b na6opaTopMM, cocTasMna OKono KsaflpaTHoro MeTpa, a MMHUManbHbiM 
flocTM>KMMbiM pa3Mep OTBopcTMM Mor 6biTb OKono OflHOM TbicflHHOM MMnnMMeTpa. TaKMM o5pa30M, 
B03M0>KH0 nonyHMTb OKono 10^^ (oflHoro TpMnnMOHa) nono>KeHMM otbopctmm na 3KpaHe. 
CneflOBaTenbHO, Ka>KflbiM peanbHbiM cIjotoh flon>KeH conpoBO>KflaTb, no KpaMHOM Mepe, TpMnnMOH 
TeneBbix. 

TaKMM o5pa30M, Mbi y3HanM o cymecTBOBaHMM 5ypnfliflero, nenoMepno cno>KHoro CKpbiToro MMpa 
TeneBbix c|dotohob. Ohm pacnpocTpanflioTCJi co CKopocTbio CBOTa, OTCKaKMBaKjT ot 3epKan, 
npenoMnflKJTCfl nMH3aMM m ocTanaBnMBaKDTCfl, bctpotmb CBeTOHenpoHMqaeMbie 6apbepbi MnM c|3MnbTpbi 
flpyroro qBOTa. OflnaKO ohm ne OKa3biBaioT HMKaKoro B03fleMCTBMfl fla>Ke na caMbie nyBCTBMTenbHbie 

flOTOKTOpbl. EflMHCTBOHHafl Beiflb BO BCeneHHOM, Hepe3 KOTOpyiO M0>KH0 Ha5niOflaTb TOHOBOM 4)0T0H, — 
3T0 B03fleMCTBMe, KOTOpoe OH 0Ka3blBaeT Ha peanbHbiM cjjOTOH, MM COnpOBO>KflaeMblM. B 3T0M m 
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saKJiioHaeTca ABneHne HHTepcfjepeHMMM. Ecnn 6bi He sto ABneHne m He crpannbie KapinHbi reHew, 
KOTopbie Mbi Ha5nK)flaeM, leHeBbie c|30T0Hbi 5bmM 6bi a6conK)THO HeaaivieTHbiMM. 

l/!HTepc|3epeHi4Mfl CBOMCTeeHHa He TonbKO dpojonaM. KBaHTOBan leopua npeflCKasbiBaer, a 
SKcnepmvieHT noflTBep>KflaeT, hto MHTepc|3epeHi4Mfl nponcxoflUT c nK)5oM nacTHLieM. TaK hto Ka>KAbiM 
peanbHbm neMipoH flon>KHbi conpoBO>KflaTb wiaccbi leneBbix HeMipoHOB, Ka>KflbiM sneKipoH — Maccbi 
TeneBbix sneKipoHOB m t. fl. Ka>KflyK) m arux leHeBbix HacTHM mo>kho o6Hapy>KHTb nrnub KOCBeHHO 
Hepea ee BosflewcTBue Ha flBM>KeHne peanbHoro p,Bomma. 

CneflOBarenbHO, peanbHOCTb ropasflo 5onbLue, neivi Ka>KeTCfl, m 6onbiuafl ee nacib HeBUflnivia. Te 
o6"beKTbi M co5biTna, KOTopbie Mbi MO>KeM Ha6nioflaTb c noMombK) npi/i5opoB, — ne 6onee neivi BepiuMHa 
aMc5epra. 

PeanbHbie nacTnubi o6naflaK)T cbomctbom, KOTopoe p,aej naivi npaBO HasbiBaib mx coBOKynHOCTb 
BceneHHOu. 3to onpeflenaiomee cbomctbo saKnioHaeTCfl npocTO b mx peanbHOCTH, to ecTb bo 
BaaMMOfleMCTBHi/i APyr cflpyroM n, cneflOBaienbHO, b tom, hto mx mokho HenocpeflCTBeHHO o5Hapy>KMTb 
c noMombKD npM6opoB M HyBCTBMienbHbix flaiHMKOB, co3AaHHbix M3 flpyrwx peanbHbix HaCTMM. l/l3-3a 
ABJieHMfl MHTepc|3epeHi4MM OHM He OTflenflHDTCfl 01 ocianbHOM peanbHOCTM (to ecTb, ot TeneBbix nacTHM) 
nofiHocmbK). B npoTMBHOwi cnynae Mbi 5bi HMKorfla ne y3HanM, hto peanbHOCTb — 3to hohto eonbiuee, 
HeM peanbHbie nacTMLibi. Ho b xopoLueivi npM6nM>KeHMM ohm nanoMMHaioT BceneHHyio, KOTopyio Mbi 
BMflMM BOKpyr e>KeflHeBHO, m BcejieHHyio, na KOTopyio ccbinaeTca KJiaccMHecKafl (flOKBaHTOBaa) cj3M3MKa. 

ilo TeM >Ke npuHMHaM Mbi MomM 6bi Ha3BaTb coBOKynnocTb TeneBbix nacTMLi napannenbHou 
BceneHHOu, u6o TenoBbie nacTMLibi OKa3biBaioTCfl noA B03fleMCTBMeM peanbHbix nacTMLi TonbKO Hepe3 
flBneni/ie MHTepc|DepeHi4MM. Ho Mbi MO>KeM cflenaTb eme nyHiiie. 0Ka3biBaeTca, hto TeneBbie nacTMLibi 
pa3flenflK)Tca Me>Kfly co6om tohho TaK >Ke, KaK OTflenaeTCfl ot hmx BceneHHaa peanbHbix nacTMM. 
flpyrMMM cnoBaMM, ohm o6pa3yK)T ne oflny oflHopoflnyio napannenbHyio BceneHHyio, ropa3flo 6onbiuyio 
HeM peanbHaa, a orpoMHoe KonMHecTBO napannenbHbix BceneHHbix, Ka>Kflafl m3 KOTopbix no cocTaBy 
noxo>Ka Ha peanbHyio m noAHMHneTCfl TeM >Ke 3aK0HaM ct)M3MKM, ho OTnMHaeTcn ot APyrMX 
pacnono>KeHMeM nacTMLi. 

SaMenaHMe OTHOCMTenbHO TepMMHonorMM. CnoBO «BceneHHan» TpaAMqMOHHO Mcnonb30BanM Ann 
o6o3Ha>HeHMn «BceM c|3M3MHecKOM peanbHOCTM». B 3tom CMbicne MO>KeT cymecTBOBaTb ne 6onee oahom 
BceneHHOM. npMAep>KMBancb SToro onpeAeneHMn, Mbi MornM 6bi CKa3aTb, hto to, hto Mbi npMBbiKHM 
Ha3biBaTb «BceneHHOM», a mmohho: bca HenocpeACTBOHHO omyTMMan MaTepMn m aneprMn BOKpyr nac, 
Bce OKpy>KaK)mee nac npocTpancTBO, — [xanem ne Bcn BceneHHan, a nMUJb He5onbLuan ee nacTb. B 
3T0M cnynae naM npMiunocb 6bi npMAyMaTb HOBoe Ha3BaHMe a™ stom ManenbKOM peanbHOM nacTM. Ho 
5onbLUMHCTBO cjDM3MK0B npoAnoHMTaoT npoAon>KaTb nonb30BaTbCfl cnoBOM «BceneHHan» p,m 
o6o3Ha>HeHMn Toro, hto oho BcerAa o5o3HaHano, HecMOTpn na to, hto ceMHac 3Ta cymHOCTb 
0Ka3biBaeTCfl nMiub ManenbKOM HacTbio cjDM3MHecK0M peanbHOCTM. flnn o6o3HaHeHMfl c|3M3MHecKOM 
peanbHOCTM b qenoM co3AanM HeonorM3M — Mynbmueepc^. 

OnbiTbi c MHTepctDepeHLiMeM oahom nacTMMbi, noAo5Hbie onMcannbiM mhom, noKa3biBaioT, hto 
MynbTMBepc cymecTByeT m coAep>KMT MHO>KecTBO abomhmkob Ka>KAOM nacTMMbi peanbHOM BcenennoM. 
MTo6bi npMMTM K cneAyrameMy BbiBOAy o pa3AeneHMM MynbTMBepca na napannenbHbie Bcenennbie, 
cneAyeT paccMOTpeTb SBnoHMe MHTepc|DepeHi4MM necKonbKMX peanbHbix HacTMq. CaMbiM npocTOM 
cnoco5 ocymecTBMTb 3to — cnpocMTb npM «MbicneHHOM 3KcnepMMeHTe», hto Aon>KHO npoMcxoAMTb na 
MMKpocKOHMHecKOM ypoBHe, KOfAa TeneBbie cfjOTOHbi BCTpenaioT CBeTOHenpoHMqaeMbiM o5teKT. 
Be3ycnoBHO, ohm ocTanaBnMBaioTcn: Mbi 3HaeM 3to, nocKonbKy MHTepc|3epeHLiMn npeKpaiAaeTcn, KorAa 
Ha nyTi/i TeneBbix c|dotohob nonBnneTcn CBeTonenpoHMLiaeMan neperopoAKa. Ho noneMy? Hto mx 
ocTanaBnMBaeT? Mbi MO>KeM MCKnioHMTb npsMOM OTBeT, hto peanbHbie aTOMbi neperopoAKM nornomaiOT 
MX TaK >Ke, KaK nornoTMnM 6bi peanbHbie cfjoTonbi. Oaho naM M3BecTno: TeneBbie cfjoTonbi ne 
B3aMM0AeMCTByK)T c peanbHbiMM aTOMaMM. KpoMe Toro, Mbi MO>KeM npoBepMTb, M3MepMB aTOMbi 
neperopoAKM (MnM Tonnee, 3aMeHMB neperopoAKy ASTeKTopoM), hto ohm ne nornomaioT aneprMio m ne 
M3MeHnK)T CBoe cocTOflHMe AO Tex nop, noKa ne bctpotat peanbHbiM c|30toh. TeneBbie cjDOTOHbi ne 
0Ka3biBaK)T na hmx HMKaKoro BnMnnMn. 

flpyrMMM cnoBaMM, neperopoAKa OAMnaKOBO B03AeMCTByeT, KaK na peanbnbie, TaK m na TeneBbie 

C|30T0Hbl, HO 3TM ABa BMAa CfjOTOHOB B03AeMCTByiOT Ha HOe n0-pa3n0My. B AeMCTBMTenbHOCTM, 

nacKonbKO naM M3BecTno, TeneBbie cfjoTonbi Boo6LAe ne 0Ka3biBaK)T na nee nMKaKoro B03AeMCTBMn. 3to 
M flBnneTCfl onpeAenniomMM cbomctbom TeneBbix cjDOTonoB, nocKonbKy, ecnM 6bi ohm 0Ka3biBanM 
peanbHoe B03AeMCTBMe xoTb na KaKOM-TO MaTepMan, to 3tot MaTepMan mo>kho 5bino 6bi Mcnonb30BaTb 
KaK ASTeKTop TeneBbix cjDOTonoB, a caMO SBnenMe TeneM m MHTepcfjepeniiMM ne cymecTBOBano 5bi b tom 
BMAe, B KaKOM n ero onMcan. 



^ B aHrnnMCKOM eapnaHTe ncHO BUflHa paaHMqa TepMUHOB «multiverse» m «universe», npucTasKa «multi-» SHaHMT 
«MHoro», npuciaBKa «uni-» mvieeT SHaneHne «0flHa». — flpuM. nepee. 
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CneflOBaienbHO, b MecTe cymecTBOBaHUJi peaxibHoPi neperopoflKH Haxoflmca m leHeBan. Bea 
oco6bix ycunuM mo>kho cflenaib BbiBOfl, hto ara leHeBaa neperopoflKa coctomt m3 meHeebix amoMoe, 
KOTopbie, KaK Hawi y>Ke nsBecTHO, flon>KHbi npucyrcTBOBaTb KaK abomhukm peanbHbix aroivioB nepe- 
ropoflKH. y Ka>Kfloro peanbHoro aioivia cymecTByei MHO>KecTBO abomhi/ikob. B flewcTBHTenbHOCTM, o6mafl 
nnoTHOCTb TeHeBbix aroivioB fla>Ke b cna6oM lyiviaHe 6onee neivi flocTaioHHa, HTo5bi ociaHOBHTb raHK, 
HTO y>K roBopnTb 06 oflHOM cjDOTOHe, ecHU 6bi 3TM aroMbi MorriM B03fleMCTB0BaTb Ha Hero. nOCKOJlbKy Mbl 
o6Hapy>KnnM, hto nacTUHHO CBeionpoHULiaeivibie neperopoflKH mvieroT paBHyto crenehb 
CBeTonpoHMMaeMOCTH KaK flna peanbHbix, raK m flnn reneBbix c|dotohob, anaHUT, ne Bce reneBbie aroMbi 
Ha nyrn onpefleneHHoro reneBoro ctDOTona Moryi noMemaib ero flBM>KeHMK3. Ka>KflbiM TeneBOM c|dotoh 
BCTpenaeT neperopoflKy, bo MHorowi noflo6HyK) tom, KOTopyK) BCTpenaeT ero peanbHbm abomhuk, 
neperopoflKy, cocTOflLMyio H3 KpomeHHoro KonnHecTBa cymecTByiomMX leneBbix aioMOB. 

ilo TOM >Ke npuHMHe Ka>Kflbm reneBOM aroM b neperopoflKe MO>KeT BsamviofleMCTBOBaTb nmub c 
He5ojibiui/iM KonnHecTBOM APyrux reneBbix arowioB, HaxoA^LMUxcn okojio nero, m re, c KoropbiMn oh 
Bsai/iMOflePiGTByeT, o5pa3yK)T neperopoflKy, Becbwia noxo>KyK) na peajibnyKD. I/I laK flanee. Boa Maiepun 
M Bce ctDi/i3MHecKMe npoLieccbi mvieKDT laKyio crpyKiypy. Ecjim peanbHow neperopoflKOM aBnaeicn 
ceTHaTKa rnasa naryiuKM, aHanm, flon>KHO 6biTb wiHoro reneBbix ceTHaroK, Ka>Kflafl 1/13 Koropbix cnoco6Ha 
ocTaHOBMTb TODbKO oflHoro TeHOBoro flBOMHMKa Ka>Kfloro c|30T0Ha. Ka>Kflafl TeneBafl ceTHaiKa 

BSai/IMOfleMCTByeT TOnbKO C COOTBeTCTByKDlflUMH TeneBblMH CjDOTOHaMM, C COOTBeTCTByKJmei?! TeneBOM 

nnryiuKOM m T.fl. flpyrmvin cnoBaMU, HacTi/iLibi rpynnnpyioTCfl b napannenbHbie BceneHHbie. Ohm 
«napannenbHbi» b tom CMbicne, hto b npeflenax Ka>KflOM BceneHHOM HacTnqbi BaamviofleMCTByioT flpyr c 
flpyroM TaK >Ke, KaK b peanbHOM BceneHHOM, ho BosflePiGTBi/ie, OKasbiBaeivioe Ka>KflOM BceneHHOw na 
ocranbHbie, Becbivia cna6oe, m npoflBnaeicfl oho nepea flBnenne MHTepc|3epeHi4MM. 

TaKMivi o5pa30M, mn BbiBenn uenoHKy yivioaaKnioHeHUM, KOTopaji HaHUHaerca co crpaHHbix KaprnH 
TOHi/i M 3aKaHHMBaeTca napannenbHbiMn BceneHHbiMi/i. Ha Ka>KflOM aiane Mbi o6Hapy>KMBaeM, hto 
noBeflenne Ha6nK)flaeMbix naiviM o5"beKTOB mo>kho oetacHHTb TonbKO npi/icyrcTBueivi neBUflmvibix 
o6"beKTOB 1/1 MX onpefleneHHbiMM CBOMCTBaivii/i. OcHOBHaa nflen saKnioHaeTca b tom, hto MHTepc|3epeHi4Ma 
OflHOM HacTi/iubi onpefleneHHO i/icKDKJHaeT B03MO>KHOCTb cyiflecTBO Banna TonbKO peanbHow BceneHHOM, 
KOTopafl Hac OKpy>KaeT. A dpavj cyiflecTBOBaHi/ifl TaKoro flBneHUfl HHTepc|DepeHi4i/in Heocnopmvi. TeM ne 
wienee, Teopua cyLflecTBOBaHun MynbTHBepca ne nonbsyeTca oco6oi?i nonynflpHOCTbK) y cjDnai/iKOB. 
DoHeiviy? 

Otbot, k co>KaneHHK), OKa>KeTCfl HennLienpuflTHbiM flnn 5onbLiJHHCTBa. 9\ eifle Bepnycb k STOiviy b 
rnaBe 13, ho cewHac ivine xoTenocb 6bi noflnepKHyTb, hto apryivioHTbi, npeflCTaBneHHbie mhom b 3tom 
rnaBe, o6paLfleHbi nuiub k Tewi, kto mfleT o6"bacHeHi/iM. Te, Koro ycTpanBaKDT o6biHHbie npeflCKaaaHna m y 
Koro HOT oco6oro >KenaHMfl noHATb, KaK nonynanDTcn npeflCKaaaHHbie peaynbTaTbi SKcnepmvieHTOB, MoryT 
npn >KenaHm/i npocTO OTpnuaTb cyiflecTBOBaHne Bcero, KpoMe Toro, hto a naabiBaio «peanbHbiMM» 
o6"beKTaMM. HeKOTopbie nKJflu, nanprnviep, HHCTpyivieHTanMCTbi i/i noanTHBUCTbi, npuHniviaioT 3Ty tiuhmk) 
KaK cyiflHOCTb ctDMnococ|DCKoro npuHMnna. 9\ y>Ke CKaaan, hto a flyiviaio o TaKnx npuHLinnax m noneiviy. 
flpyrne riKJflu npocTO ne xotat flyiviaTb 06 3tom. KaK-HUKaK, 3to CTonb zpaHduosHbiu BbiBOfl, m oh 
BbisbiBaeT 6ecnoKoi?icTBO, Korfla 0 hcm cnbiLumub BnepBbie. Ho a nonaraK), hto boo 3tm nioflM 
oiun6aK)TCfl. 9\ HafleKDCb y5eflMTb HUTaTenePi, KOTopbie TepnennBO OTHOcflTcn ko mho. hto noHmviaHne 
MyjibTi/iBepca — 3to npeflBapnTenbhoe ycnoBue HamiyHiuero B03MO>KHoro nohmviaHi/ifl peanbhocTi/i. 9\ 
roBopK) 3TO He B flyxe cypoBOM onpefleneHHOCTH ncKaTb ncTuny HeaaBucmvio ot Toro, HacKonbKO 
HenpusTHOM ona MO>KeT OKaaaTbcn (xoTa HaflOKDCb, hto npmviy m TaKyio noanumo, ecnn flo SToro 
flOMflOT). HanpoTi/iB, a roBopK) 3to noTOMy, hto UToroBoe MMpoBoaapeHne naiviHoro 6onee qenbHO m 
o6naflaeT ropasflo 6ojibium\/i CMbicnoM, hom Bce npeflbiflyiflne MnpoBoaapehi/ifl. Oho BOSBbiLuaeTCfl nafl 
MMHi/iHHbiM npari\/iaTM3M0M, KOTopbiM B Haiue BpeMfl aanacTyK) flBnaeTCfl cypporaTOM MnpoBoaapeHun 
ynehbix. 

«noHeMy Henb3fl npocTO CKaaaTb, — cnpaiui/iBaioT HOKOTopbie c|3M3MKi/i-npaKTMKM, — hto cjDOTOHbi 
BeflyT ce6fl TaK, cnoeno CTariKHBaioTCfl c HeBUflmvibiMM o6teKTai\/iM? floHeiviy nenbsfl ocTaBHTb 3to b 
TaKOM BMfle? iloHeiviy Mbi flon>KHbi nflTi/i flanbLue m npunrnviaTb TeopnK) o cyLflecTBOBaHMi/i neBUflmvibix 
o6"beKTOB?» Bojiee 3K30TMHecKMM BapnaHT 3T0M >Ke no cyTM Mflen aaKTiioHaeTca b cneflyKDifleM. 
«PeanbHbiM cIdotoh ocnaaeivi, TeneBoPi c|dotoh — 3to npocTO cnoco6 B03MO>KHoro, ho ho 
ocyiflecTBneHHoro noBeflennfl peanbHoro c|DOTOHa. Torfla KBaHTOBaa Teopun saKnKJHaeTca bo 
esauModeucmeuu peanbHoao c eo3MO>KHbiM». 3to, no MeHbiueM Mepe, SBynuT flocTaTOHHO rny6oKO. Ho, 
K co>KaneHHK), niop,]A, KOTopbie npMflep>KHBaioTCfl KaKoro-TO m 3tmx Barn^flOB (BKriKDHaa BbiflaKDiflMxca 
yneHbix, KOTopbie flon>KHbi 5bi 6biTb nyHLue ocBeflOMneHbi), bo bcom, hto KacaeTcn 3Toro Bonpoca, 
HeM3MeHH0 HaHMHaioT HecTM Hyiub. riosTOMy flaBaMTe 6yfleM paccyflHTenbHbiMH. KnioHeBOM momoht 
cocTOUT B TOM, HTO peafibMbiti, BMflMMbiM cfjoTOH eedeiv cedff no-pa3HOMy b cooTBeTCTBHi/i c TOM nyTeM, 
KOTopbiM OTKpbiT rflo-TO B annapaTO, HTo6bi nponycTHTb hto-to, hto, b kohmo kohmob, 3aflep>Ki/iT 
Bi/iflMMbM c|30T0H. Mto-to nepeMOLflaeTCfl no 3tmm nyTAM, n OTKaaaTbca nasbiBaTb 3to «peanbHbiM» Bce 
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paBHO, HTO nrpaib b cnosa. «Bo3MO>KHoe» He mokst BsamviofleMCTBOBaTb c peanbHbiM: 
HecymecTBytomne o6"beKTbi He Moryr naivieHflTb ipaeKTopnK) flBM>KeHMn cymecTByioLMMX. Ecnn c|dotoh 
OTKJioHaeTca or CBoew rpaeKTopnn, na nero flon>KHO hto-to BosflePicTBOBaTb, n 3to hto-to a HasBan 
«TeHeBbiM cjDOTOHOM». HasBaHne eme He flenaer 3to peanbHbiM, ho ne MO>KeT 5biTb, HTo6bi 
fleMCTBMTenbHoe co5biTi/ie, KaK-To: noflBJiehi/ie m o6Hapy>KeHMe peajibHoro cfjoTona, — 6bmo BbisBano 
Boo5pa>KaeMbii\/i co5biTMeM, reivi, hto cJdotoh «Mor cflenaTb», ho ho cflenan. npuHUHOM APyrux co6biTMM 
M0>KeT craib TonbKO to, hto flewcTBHTenbHO nponcxoAni. Ecjim cJio>KHoe flBM>KeHne leneBbix c|30tohob b 
SKcnepi/iMeHie c MHTepc|3epeHi4MeM 5bmo 5bi npocTO B03M0>KH0CTbK), KOTopan na caMOM flene ne mviena 
MecTa, TO Ha5nK)flaeMoe naiviM flBneni/ie MHTepcjDepeHLiMM b fleMCTBmenbHOCTH ne nponaomno 6bi. 

ilpuHMHy Toro, HTO 3c|3c|3eKT HHTepc|3epeHi4HM o6biHHO CTonb cna6, m ero cno>KHO o6Hapy>Ki/iTb, mo>kho 
HaMTH B saKOHax KBaHTOBOM MexaHMKM, KOTopbie MM ynpaBTiflioT. CymecTBeHHbi flsa nacTHbix cneflCTBi/in 
3TI/IX saKOHOB. ilepBoe: Ka>Kflafl flpo6HoaTOMHaa HacTHLia mvieoT abomhmkob b APyrux BceneHHbix, m 
TonbKO 3TM ABOMHMKM OM MeiuaioT. JlK)5bie flpypue HacTMMbi 3TMX BcejieHHbix He OKasbiBaioT Ha nee 
HenocpeflCTBeHHoro BosfleMCTBua. CneflOBaTenbHO, MHTepc|3epeHi4MK) mo>kho Ha6nK)flaTb nmub b 
oco6bix cnynaflx, Korfla TpaeKTopm/i MacTnubi m ee TeneBbix abomhmkob pacxoflflTca m saTeivi BHOBb 
cxoflflTcn (TaK >Ke, KaK cjDOTOH M TeneBOM cjaoTOH CTpeiviflTCfl k oahom m tom >Ke TOHKe Ha 3KpaHe). fla>Ke 
BpeMa flon>KHO 5biTb cnHxpoHnanpoBaHo: ecnn na oflHOM m3 flByx TpaoKTopuM boshmkhot aaflepma, 
i/iHTepc|3epeHi4Mfl ocna6HeT uni/i npeKpaTHTca. BTopoe: flnn Toro, HTo6bi o5Hapy>KHTb i/iHTepc|3epeHi4mo 
Me>Kfly nio6biMM flBywiJi BceneHHbiMn, Heo5xoAHMO, >HTo6bi Me>Kdy eceMU ux •-lacmuu.aMU, nono>KeHue u 
dpyaue ceoucmea Komopbix He udeHmw-iHbi, nponaomno BsanMOfleMCTBue. Ha npaKTUKe 3to oananaeT, 
HTO M0>KH0 o6Hapy>KHTb MHTepctDepeHMMK) TonbKO Me>Kfly flsyMfl oneHb noxo>Ki/iMi/i BceneHHbiMi/i. Ha- 
npmviep, bo Bcex onucaHHbix mhok) 3KcnepmvieHTax MHTepc|Depnpyioim/ie BceneHHbie OTnunaioTCfl 
nono>KeHMei\/i TonbKO oflHoro ctDOTona. Ecnn c|dotoh npn flBM>KeHm/i BOSAeMCTByoT na Apyrne HacTi/iubi, i/i, 
B HacTHOCTM, ecnn Mbi BMfli/iM ero, TO 3TM HacTMMbi MJiM Ha5nioflaTenb TO>Ke CTanyT paanMHHbiMn b 
paannHHbix BceneHHbix. Ecnn 3to TaK, to nocneflyioLnyHD HHTepc|DepeHL(mo, BKntoHaKDinyio 3tot cJdotoh, 
Ha npaKTMKe HeB03M0>KH0 6yfleT o5Hapy>KMTb, noTOMy hto Tpe6yeMoe Bsamvioflei^icTBue Me>Kfly eceMU 
HacTMLiaMM, KOTopbie noflBepmncb btimahmk), 6yAeT cnmuKOM cno>KHO o6ecneHi/iTb. SAScb a flon>KeH 
ynoMSHyTb, hto CTaHflapTHan ctDpaaa, oni/icbiBaKDinaa 3tot c|3aKT, a mvieHHo: «Ha6nK)fleHne paapymaeT 
i/iHTepc|DepeHi4MK)», — Becbivia oGwiaHHUBa no TpeM npwHMHaivi. Bo-nepBbix, ona npeflnonaraoT 
HeKOTopoe nci/ixoKMHeTMHecKoe BnnjiHHe cosHaTenbHoro «Ha6nK)flaTena» na ocHOBHbie c|3i/i3MHecKMe 
flBnennfl, xota TaKoro BnnjiHua ne cymecTByeT. Bo-BTopbix, HHTepcjDepeHMMfl ho «pa3pyLuaeTca»: ee 
npocTO (ropasflo!) cno>KHee ysi/ifleTb, noTOMy hto flna 3Toro Heo5xoflm\/io ynpaBJisTb TOHHbiM 
noBeASHi/ieivi ropasflo 6onbiuero KonnHecTBa nacTHM. M, B-TpeTbux, ho TonbKO «Ha6nK)fleHi/ie», ho m 
fiHDdoe BoaflOMCTBue ctDOTona na ero OKpy>KeHMe, saBucnmee ot Bbi6paHH0M hm TpaeKTopnn, flejiaoT to 
>Ke caMoe. 

Pafli/i HMTaTeneM, KOTopbie Mornn BUflOTb flpyrne cjDopMbi M3no>KeHMa KsaHTOBOM c|dh3mkm, a flon>KeH 
KpaTKO noKaaaTb CBflSb Me>Kfly apryivieHTaMU, npuBefleHHbiMn mhom b 3tom rnase, n o6biHHbiM cnoco6oM 
npeACTaBJieHMfl 3Toro npeflMeTa. Bo3mo>kho, ns-sa cnopoB, boshmkluhx cpeflu cfjuanKOB-TeopeTHKOB, 
TpaflMMMOHHO OTnpaBHOM TOHKOvi 5bma caivia KBaHTOBaa Teopna. CnaHana Teopnio c|3opMyni/ipyK)T KaK 
MO>KHO TOHHee, a 3aTeM nbiTaroTcn noH^Tb, hto ona roBopuT Hawi o peanbHOCTH. 3to eAUHCTBeHHbiPi 

B03M0>KHblM HOflXOfl K nOHMMaHmO MeHbHaMlUMX flOTaneM KBaHTOBblX aBJieHMM. Ho B OTHOLUeHI/IM 

Bonpoca o tom, coctomt jim peanbHOCTb us oflHOM BceneHHOM nnn us iviHorux, 3tot noflxofl nsnmuHe 
cjio>KeH. Mmohho no3TOMy b flaHHOM rnaBe a OTomen ot Hero. 51 fla>Ke ne cctDopMyni/ipoBan hm oflHoro 
nocTynaTa KsaHTOBOM Teopm/i, a npocTO onucaji neKOTopbie cjDMSMHecKne flBJieHun m cflenan 
Hei/i35e>KHbie BbiBOflbi. Ho ecni/i HannHaTb c Teopnn, cymecTByKJT flBe bolhw, KOTopbie hmkto He 6yfleT 
ocnapusaTb. ilepBafl 3aKJiK)HaeTCfl b tom, hto KBaHTOBaa Teopi/in ne HMeeT pashbix ce6e b cnoco5HOCTW 
npeACKa3biBaTb pe3ynbTaTbi 3KcnepnMeHTOB fla>Ke npn cnenoM Mcnonb30BaHm/i ee ypasHehUM 6e3 
oco6bix pa3MbiiuneHHM 06 mx 3HaHeHm/i. BTopaa coctomt b tom, hto KBaHTOBaa Teopun paccKa3biBaeT 
HaM HeHTO HOBoe M Heo6biHHoe o npupofle peanbHOCTH. Cnop 3aKnK)HaeTca nmub b tom, hto HMehHO. 
0M3MK XbK) SsepeTT nepBbiM flCHO oco3Han (b 1957 rofly, Hepe3 TpuflqaTb neT nocne Toro, KaK 3Ta 
Teopua CTana ochobom c|3I/13hki/i flpo5HoaTOMHbix HacTnq), hto KBaHTOBan Teopua oni/icbisaeT 
MynbTMBepc. C Tex caMbix nop GyLueBan cnop o tom, flonycKaeT nn 3Ta Teopun KaKyio-TO flpyryK) 
MHTepnpeTaMMKD (noBTopnyKD HHTepnpeTaqnK), nnn cjaopMynnpoBKy, i/inn MOflMc|DMKai4mo m T.fl.), no 
KOTopoM OHa onucbiBaeT eflUHCTBeHHyK) BceneHHyio, ho npoflon>KaeT npaBi/inbHO npeflCKa3biBaTb 
pe3ynbTaTbi 3KcnepnMeHTOB. flpyrnMH cnosaMU, AebicTBHTenbHO nn npuHSTue npeflCKa3aHMM KsaHTOBOM 
TeopuM BbiHy>KflaeT nac npunaTb cymecTBOBahne napannenbHbix BceneHHbix? 

IVlne Ka>KeTca, hto 3tot Bonpoc, a cneflOBaTenbHO, m npeo6naflaiomafl TonanbHOCTb cnopa 
OTHOcnTenbHO 3T0M npo5neMbi HMeeT oiun6oHHoe HanpasneHne. npM3HaTbCfl, flna ct3M3MKOB- 
TeopeTMKOB, noflo6Hbix mho, flonycTUMO m onpaBflanno npuKnaflbisaTb orpoMHbie ycunnfl, HTo6bi 
flocTMHb noHMMaHMfl ct^op^^a^bHOM CTpyKTypbi KBaHTOBOki Teopnn, HO He 3a CHeT Toro, HT06bl noTepjiTb 
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M3 BMfla HBiuy maBHyKD nenb — noHaib peanbHOCTb. fla>Ke ecjin npeflCKaaaHna KsaHTOBOM reopnn 
MO>KHO 6bmo 6bi KaKMM-TO o6pa30M nonyHHTb, He ccbmancb Ha Apyrne BceneHHbie, OTflenbHbie cjDOTOHbi 
Bce paBHO 0T6pacbiBanM 6bi oni/icaHHbie mhom tbhu. fla>Ke HHHero He anan o KBaHTOBOM leopnn, mo>kho 
yBMfleib, HTO 3TM TeHM He Moryr 6biTb pesynbiaTOM KaKoro-TO oflHoro cnynaa flBM>KeHMfl c|30T0Ha ot 
c|30HapMKa K maay Ha6nK)flaTena. 1/lx nenbsa coBiviecTi/iTb hm c oflHuivi o6"bflCHeHMeM TOJibKO na ocHose 
Tex c|30T0H0B, KOTopbie Mbi Bi/iflMM. MnM TOJibKO Ha ocHOBe neperopoAKM, KOTopyK) Mbi BUflMM. Hnn 
TonbKO Ha ocHOBe bmammom naiviM BceneHHOM. CneflOBaTenbHO, ecnn nyniuafl Teopua, MMeHDinancfl b 
pacnopfl>KeHHM cJdmsmkob, ne ccbinanacb 5bi na napannenbHbie Bcenennbie, 3to npocTO SHannno 5bi, hto 
HaM Hy>KHa Teopun nyHLue, Teopua, KOTopaa ccbiJianacb 6bi na napannenbHbie BceneHHbie, HTo6bi 

05"bflCHl/1Tb TO, HTO Mbi BMflMM. 

TaKMivi o5pa30M, npuHATue npeflCKaaanuM KBaHTOBoi^ leopi/in sacTaBnneT nac npuHSTb 
cymecTBOBanne napannenbHbix Bcenennbix? He cawio no ce6e. JlioGyK) Teopi/iK) Mbi Bcerfla MO>KeM 
i/icTonKOBaTb B cooTBeTCTBMM c npuHui/inaMU MHCTpyMeHTanncTOB TaK, HTO ona He sacTaBUT nac npn- 
HMMaTb HTO-nn6o OTHOCMTenbHO peanbHOCTM. Ho 3to OTCTynnenne. KaK n y>Ke CKaaan, HTo6bi yanaTb, 
HTO napannenbHbie Bcenennbie cyinecTByioT, HaM ne Hy>KHbi rny6oKMe Teopnn: 06 3tom hbm roBopnT 
flBneHMfl MHTepcjDepeHi4m/i oflHoPi nacTHLibi. rny5oKMe Teopnn Hy>KHbi naM, HTo6bi o6"bflCHMTb m 
npeflCKasaTb TaKne aBnenm — paccKaaaTb: KaKOBbi APyrne BceneHHbie, kbkmm saKOHaM ohm 
noflHMHflioTca, KaK BnnflioT flpyr na flpyra m KaK Bce 3to yKnaAbiBaoTca b TeopeTi/inecKne ocHOBbi APyrux 
npeflMOTOB. l/lMeHHO 3T0 M flenaoT KBaHTOBaa Teopi/in. KBaHTOBaa Teopua napannenbHbix Bcenennbix — 
3T0 He aaflana, 3to peujeni/ie. 3to TonKOBanne nenban nasBaTb HeHaAe>KHbiM m Heo6aaaTenbHbiM, 
McxoflnmuM m3 CKpbiTbix TeopeTHHOCKHx coo6pa>KeHm?i. 3to o5"bacHeHi/ie — eflUHCTBeHHO Hafle>KHoe 
o6"bflCHeHMe — aaMenaTenbHOM m npoTMBopenaineM HHTynMnn peanbHOCTH. 

iloKa McnonbaoBan BpeMeHHyio TepMUHonornio, npeflnonaraiomyKD, hto oflna na MHO>KecTBa 
napannenbHbix Bcenennbix OTnunaeTca ot flpyrux tom, hto ona «peanbHa». ilpmuno BpeMfl paaopBaTb 
nocneAHKDK) CBsab c KnaccuHecKUM nonaTneM peanbHOCTH, ocHOBaHHOM Ha cymecTBOBanuM oflHOM 
BceneHHOw. BepneMCfl k HameM naryiuKe. IVIbi noH^nn, hto ncTopua nnryiuKU, KOTopaa CMOTpuT Ha 
flaneKMM ot nee clDonapnK b TeneHne MHori/ix ahom, o>KMAaa BcnbiiuKy, KOTopan no^BnaeTca b cpeAHOM 
paa B ASHb, — eme ne Bca ncTopua, noTOMy hto Aon>KHbi TaK>Ke cymecTBOBaTb TOHOBbie njiryiuKM b 
TeHeBbix BceneHHbix, cocymecTByiomMe c peanbHOM naryiuKoi/i m TO>Ke >KAymMe noflBneHun cjsoTOHOB. 
flonycTMM, HTO Hamy nnryiuKy Haynnnn noAnpbirnBaTb npn noflBneHnn BcnbiiuKM. B Hanane 
3KcnepnMeHTa y peanbHOM naryLUKU 6yAeT MHO>KecTBO TOHOBbix abomhmkob, m nanananbHO Bce ohm 
6yAyT noxoKM. Ho y>Ke nepea KopoTKuPi npoMe>KyTOK BpeMenn ohm ne 6yAyT TaK noxo>KM. HeBoaMO>KHO, 
HTo6bi Ka>KAafl nnrytuKa yBMAena cIdotoh MrnoBeHHO. Ho coGbiTMe, peAKoe b oahom BcenennoM, 
flBnaoTca o5biHHbiM b MynbTMBepce. B nK36oM MOMeHT tao-to b MynbTMBepce cymecTByeT HecKonbKO 
BceneHHbix, b Ka>KAOM Ma KOTopbix B onpeAeneHHbiM momoht c|30toh BoaAeMCTByeT Ha ceTHaTKy rnaaa 
nnryiuKM, naxoAfliMeMca b stoI^ BcenennoM. M 3Ta nnryiuKa noAnpbirMBaeT. 

□oneMy >Ke OHa noAnpbirMBaoT? iloTOMy hto b npeAenax CBoeM BceneHHOM OHa noAHMHSROTca leM >Ke 
aaKOHaM cjDnaMKM, hto m peanbHaa nnrymKa: Ha ee TeneByto ceTHaTKy nonan TeneBOM 4)otoh, 
npMHaAne>KaLMMM 3tom BceneHHOM. OAHa Ma CBeTonyBCTBMTenbHbix TeneBbix MoneKyn 3tom TeneBOM 
ceTHaTKM OTpearMpoBana noaBneHMOM cno>KHbix xmmmhockmx MaMeneHMM, Ha hto, b cbok) onepoAb, 
OTpearMpoBan apMTenbHbiM nepB TeHOBOM naryiuKM. B peaynbTaTe 3Toro npoqecca b Moar TeneBOM 
nnryiuKM nocTynMno coo5LueHMe, m y naryLUKM nonBMnocb omymeHMe, hto OHa bmamt BcnbiLUKy. 

l/lnM MHe cneAyeT CKaaaTb «meHeeoe OLAymeHMe Toro, hto ona bmamt BcnbiiuKy»? KoHeHHO, hot. 
EcnM «TeHeBbie» Ha5nioAaTenM, 6yAb to naryiuKM MnM nKDAH, peanbHbi, to Bce mx OLAymeHMJi T0>Ke 
Aon>KHbi 6biTb peanbHbiMM. KorAa ohm Ha6nK)AaK)T to, hto Mbi MO>KeM naaBaTb TeneBbiM oeteKTOM, p,n?\ 
HMX 3T0T o6teKT peaneh. Ohm Ha6nioAaK)T era npM noMomM Tex >Ke cpeACTB m b cooTBeTCTBMM c tom >Ke 
onpeAeneHMeM, hto m Mbi, KorAa raBopMM, hto Bcenennafl, KOTopyK) Mbi Ha6nK)AaeM, «peanbHa». 
□oHflTMe peanbHOCTM OTHOCMTenbHO A-na Aannoro Ha5nK)AaTena. no3TOMy o5"beKTMBHO ne cymecTByeT 
HM Asyx BMAOB c|30T0H0B, peanbHora M TeneBora, hm AByx bmaob naryiueK, hm AByx bmaob Bcenennbix, 
OAHa Ma KOTopbix — peanbHaa, a Bce ocTanbHbie — TenoBbie. B onMcaHMM, KOTopoe a npMBen 
OTHOCMTenbHO o6paaoBaHMfl TeneM MnM kbkmx-to cxo>kmx ABneHMM, ne cymecTByeT HMHera, hto 
paarpaHMHMBaeT o5nacTM «peanbHbix» m «TeHeBbix» o6"beKTOB, KpoMe npocTora AonymeHMa, hto OAHa 
Ma KonMM «peanbHa». foBopa o peanbHbix m TeneBbix cjDOTonax, a, ohobmaho, paaAenMn mx noTOMy, hto 
Mbi BMAMM nepBbie, no ne BTopbie. Ho kto «Mbi»? FloKa a nMcan Bce 3to, Mno>KecTBO TeneBbix fl3BMA0B 
nMcanM to >Ke caMoe. Ohm T0>Ke noApaaAenanM ctDOTonbi na peanbHbie m TenoBbie; no cpeAM cJdotohob, 
KOTopbie ohm HaabiBanM TeneBbiMM, ecTb cjDOTOHbi, KOTopbie a naaBan «peanbHbiMM», a to ctDOTonbi, koto- 
pbie ohm naabiBanM peanbHbiMM, OKaaanMCb cpeAM Tex, KOTopbie a naaBan «TeHeBbiMM». 

Hm OAHa KonMa o6"beKTa ne aanMMaeT npMBMnerMpoBannora nono>KeHMfl hm npM o6"bflcnenMM tohom, 
KOTopoe a TonbKO hto Mano>KMn, hm bo bcom MaTOMaTMHecKOM o6"bflCHenMM KBanTOBOM TeopMM. 
Cy6"beKTMBH0 n Mory CHMTaTb, hto BbiAensKDCb cpeAM KonMM, nocKonbKy a — «peanbHbiM», nocKonbKy n 
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Mory HenocpeflCTBeHHO BocnpuHUMaib ce5n, a He flpymx, ho a flon>KeH CMupmbca c TeM, hto Bce 
ocranbHbie kohmm HyecTByK)! to >Ke cawioe. 

IVlHorne M3 3TI/1X flsBMflOB nuLuyT 3TM >Ke caMbie cnoBa b 3to MmoBeHne. Y neKOTopbix 3to 
nonynaeTCfl nyniue. A neKOTopbie nomnn Bbinmb MatuKy nan. 



TepMHHOJIOrHH. 

OOTOH — CBSTOBaa HacTMLia. 

PeaJibHbiPi/TeHeBOM — b qenflx o6"bacHeHi/ifl TonbKO b 3tom rnaBe, n Hassan HacTHLibi 3tom 
BceneHHOM peanbHbiMU, a HacTHMbi flpyrux Bcenennbix — meHeebiMU. 

MyjibTMBepc — Bca c|DH3MHecKafl peanbHOCTb. B new HaxoAmcn wiHoro napannenbHbix BceneHHbix. 

riapajiJieJibHbie Bce/ieHHbie — ohm «napannenbHbi» b tom CMbicne, hto b npeflenax Ka>KflOM 
BceneHHOM nacTHMbi Baai/iMOflewcTByKJi flpyr c flpyrowi raK >Ke, kbk m b peanbHOM BceneHHoPi, ho Ka>Kflafl 
BceneHHan OKasbiBaei na ocranbHbie secbivia cna6oe BnnflHue nepea aBnenne i/iHTepcjDepeHi4m/i. 

KsaHTOBan TeopM;i — reopun c|dm3mkm wiynbTHBepca. 

KsaHTOBaHMe — cbomctbo mvieTb flucKpeTHbm (a ne nenpepbiBHbiM) Ha6op B03M0>KHbix SHaneHUM. 
KsaHTOBafl reopufl nonynnna nasBanne or flonyinenna, hto Bce naiviepfleMbie sennHUHbi KBaHiyKDicfl. 
OflHaKO HaM6onee Ba>KHbiM 3ctDctDeKT0M flBnaerca He KBaHTOBani/ie, a MHTepc|3epeHi4Mfl. 

MHTep(t)epeHMM5i — Bnnanne; OKasbisaeivioe HacTHLieM oflHoPi BceneHHOM na CBoero ABOMHUKa m 
flpyroM BceneHHOM. MHTepcjaepeHMna c|30T0Ha MO>KeT crarb npuHUHOM noflBneHun TeneM 6onee cno>KHOM 
cjDopMbi, MOM npocTO CMny3Tbi npenaTCTBMM, BbisbiBatomux MX noflBnenne. 



PesioMe. 

□pn 3Kcnepm\/ieHTax c HHTepcjDepeHMMei^ na KapTune Tenn Moryr npucyrcTBOBarb raKne ynacTKH, 
KOTopbie nepecraHDT ocBemarbcn npn noasneHMH b neperopoflKe HOBbix meneM. 3to ocTaeicfl 
HensMeNHbiM, fla>Ke ecnn 3Kcnepm\/ieHT npoBOflfli c oiflenbHbiMn nacTi/maMH. l4enoHKa paccy>KfleHMM, 
ocHOBaHHbix Ha 3T0M c|3aKTe, i/icKnKDHaer B03MO>KHOCTb Toro, HTO Bcenennaa, OKpy>KaK)mafl nac, — 3to 
BCfl peanbHOCTb. B fleMCTBi/iienbHOCTH, bca cjDnanHecKafl peanbHOCTb, MynbinBepc, coAep>Km orpoMHoe 
KonnnecTBO napannenbHbix Bcenennbix. 

KsaHTOBaa c|DM3MKa — oflna us neibipex ocHOBHbix hmtom o6"bncHeHMfl. 
CneflyiOLnafl ocHOBnaa nmb — 3to snucmeMonoaua, meopufi nosHaHua. 



rjiaea 3. PemcHHe sa/jan. 

9\ fla>Ke He anaio, hto 6onee cipaHHo: noBOAeHne cawiHX Tenew nnn tot cfDaKT, hto necKonbKO KapTHH 
CBOTa 1/1 TOHM MoryT sacTaBMTb nac CTonb paflUKanbHO HSMennTb Hamn npeflCTaBneHUfl o CTpyKType 
peanbHOCTM. floKasaTenbCTBa, KOTopbie a npusen b npeflbiflymeM rnaBe, HecMOTpn na cbom 
npoTMBopeHMBbie BbiBOflbi, npeflCTaBnaioT co6om TunnHHbiM OTpeaoK Haynnoro paccy>KfleHna. Ctomt 
nopasMbiLunflTb nafl xapaKTepowi 3Toro paccy>KfleHMfl, KOTopoe caMO no ce6e ABnaeTca ecTecTBennbiM 
jiBneHi/ieM, no Kpawneki wiepe, CTonb >Ke yflUBHTenbHbiM m o6iuMpHbiM, KaK n cfjuai/iKa Tenew. 

TeM, KTO npeflnonen 6bi, HTo6bi crpyKTypa peanbHOCTH 6bina 6onee npoaanHHOM, MO>KeT noKaaaTbca 
HOMHoro HenponopMMonanbHbiM, fla>Ke HenecTHbiM, hto TaKne rpanflnosHbie BbiBOflbi MoryT 
nocneflOBaTb na Toro, hto KpomeHHoe CBOTOBoe nsTHO OKa>KeTCfl na 3KpaHe adecb, a ne ma/w. Tewi ne 
wienee, 3to ASMCTBHTonbHO TaK, v\ 3to flanoKO ne nepBbiPi noflo5Hbm cnynaPi b ncTopi/in nayKH. B otom 
OTHOLueHMi/i OTKpbiTue APyrux BceneHHbix onenb HanoMi/iHaer OTKpbiTue flpyri/ix nnaner flpoBHUMM 
acTpoHOMaMM. npe>KAe hom nocnaTb Me>KnnaHeTHbie HayHHO-nccneflOBaTenbCKne CTaHMHn na Jlyny v\ 
flpyrne nnanoTbi, Mbi nonyHnnn ec/o MHc|3opMai4mo o nnaHOTax m3 CBOTOBbix naTen (i/inn flpyroro 
i/ianyHeHMfl), KOTopoe Ha6nK)flanM b oflHowi mocto, a ho b flpyroM. PaccMOTpmvi, KaK 6bino OTKpbiTO 
nepBoe onpeflenaioLnee cbomctbo nnaneT, KOTopoe OTnunaoT mx ot asesfl. Ecnn Ha6nioflaTb aa HOHHbiM 
He5oi\/i B TeneHi/ie HecKonbKi/ix nacoB, mo>kho yBUflerb, hto aseaflbi flBH>KyTca BOKpyr onpoAeneHHOM 
TOHKi/i B He6e. TpaoKTopufl mx flBM>KeHi/ia ocraeTca nocToaHHOM, ho naMeHaeTca v\ mx nono>KeHMe 
OTHOCMTenbHO flpyr APyra. TpaAMMMOHHoe o6"bacHeHMe aaKntonanocb b tom, hto hohhoo He6o — 3to 
orpoMHasR «He6ecHaa cc|3epa», KOTopaa BpamaeTCfl BOKpyr HenoABM>KHOM SoMnM, a aseaAbi — 3to nM6o 
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OTBepcTna B ccfjepe, nM5o BKpanneHHbie cuaromne Kpi/iciannbi. OAHaKO cpefli/i Tbicnn CBeioBbix ToneK, 
KOTopbie MO>KHO yBUflSTb B He6e HeBoopy>KeHHbiM maaoM, ecTb HecKonbKO caMbix npKi/ix, KOTopbie 
ocTaKJTCfl HenoflBM>KHbiMM B TeHeHi/ie 6onee flonmx npoMe>KyTKOB BpeivieHU, cjiobho npuKpenneHHbie k 
He5ecH0M ccjDepe. Mx 6ny>KflaK)LMee ABM>KeHMe no He6y 6onee cno>KHO. 1/lx HasbiBaHDT «nnaHeTbi», or 
rpenecKoro cnoBa «CTpaHHMK». Mx 5ny>KflaK)mee flBM>KeHMe no He6y ciano npusHaKOM HeafleKBaTHOCTH 
o6"bacHeHna, ocHOBaHHoro Ha He6ecH0ki cctDepe. 

iloGJieflyKDinne oetacHeHna flBH>KeHMa nnaHei cbirpani/i Ba>KHyK) ponb b ncTopnn nayKH. 
r enuoLieHmpw^ecKaa meopua KonepnuKa pacnono>KMna nnaneTbi m SeivinK) Ha KpyroBbix opGnrax BOKpyr 
CojiHLia. Kennep o6Hapy>Ki/in, hto op6i/iTbi — CKopee ajinnncbi, mom Kpyrn. HbioTOH o5"bacHMn annnncbi 
Hepea cbom aaKOH o6paTHbix KBaflparoB cun laroTeHUfl, m BnocneflCTBHi/i ero reopufl noMoma 
npeACKaaaib to, hto BsanMHoe rpaBmaui/ioHHoe npnTa>KeHi/ie nnaneT BbiabiBaer He6onbLui/ie 
OTKTioHeHMfl OT 3nni/inTMHecKMX op6MT. Ha6nK)fleHne 3tmx OTKnoHeHnPi npuBeno b 1846 rofly k OTKpbiTMio 
HOBOM nnaHOTbi, HenryH, — oflHOMy m3 MHomx OTKpbiTi/iM, HamaflHO noflTBepflUBiuMX leopnHS HbroioHa. 
OflHaKO HecKonbKO flecflTuneTHM cnycTa o6mafl leopufl OTHOcnTenbHOCTH GwHiuTeMHa npeflocTaBuna 
HaM npi/iHi4i/ini/ianbH0 HOBoe oetacHeHne TflroieHna na ocHOBe ncKpuBneHHoro npocTpaHCTBa m 
BpeivieHM M, TaKMM o6pa30M, BHOBb npeflCKaaana HeiviHoro APyroe ABM>KeHi/ie nnaneT. Hanpniviep, ara 
Teopua npeACKaaana, hto Ka>KAbiM roA nnaHera IVlepKypuM 5yAeT OTKnoHflTbcn na OAHy AscflTH- 
TbicflHHyK) rpaAyca ot nono>KeHHfl, KOTopoe OHa Aon>KHa aaHUMaib b cooTBercTBUM c Teopnew HbioTOHa. 
3Ta Teopun raioKe noKaaana, hto cbst sbosa, npoxoA^iAUM 6nM3KO c ConHqeM, M3-3a TflroreHM?! SyAei 
OTKJioHflTCfl Ha BennHMHy, B ABa pa3a npeBbimaioLAyio 3HaHeHMe, npeACKa3aHHoe reopneM HbioTOHa. 
Ha6nioAeHMe aroro OTKnoHeHi/in AprypoM Gaahhitohom b 1919 roAy nacTO Ha3biBaK3T co5biTneM, n3-3a 
KOToporo MMpoB033peHi/ie HbioTOHa yipaTuno cbohd pai4i/ioHanbHyK) cocTOflrenbHOCTb. (MpoHna coctout 

B TOM, HTO COBpeMeHHbie OUeHKH TOHHOCTM SKCnepi/lMeHTa GAAHHITOHa rOBOpflT O TOM, HTO TaKMe 

BbiBOAbi Morni/i 5biTb npe>KAeBpeMeHHbiMi/i). SKcnepuMOHT, KOTopbiM c Tex nop noBTopann c 6onbLUOM 
TOHHOCTbK), 3aKriioHanca b n3MepeHMM nono>KeHMn naTen (M3o6pa>KeHMM 3Be3A, 6nM3KMX k HMM6y 
CoHHua BO BpeMfl conneHHoro 3aTMeHi/ia) na c|30T0CHi/iMKe. 

ilo Mepe Toro, KaK npeACKa3aHi/ifl acTpoHOMOB CTaHOBunncb 6onee tohhnmm, yMehbLuanacb pa3Hm4a 
Me>KAy TOM, HTO npeACKa3biBann cneAyKDinne APyr 3a APyroM Teopnn OTHOcnTenbHO o6"beKTOB b hohhom 
He5e. HTo5bi o6Hapy>KMTb pasHnqy, npuxoAnnocb CTponTb eme 6onee MoiAHbie TenecKonbi i/i 
M3MepMTenbHbie npnGopbi. OAHaKO o6"bacHeHMn, na KOTopbix 6bmM ocHOBaHbi 3tm npeACKa3aHMfl, ne 
coBnaAann. HanpoTUB, KaK a TonbKO hto A0Ka3an, peBonioLinoHHbie nepoMeHbi cneAOBani/i OAHa 3a 
ApyroM. TaKMM o5pa30M, Ha5nK3AeHMfl Aa>Ke MOHbiuMX c|3i/i3MHecKMX 34)ctDeKTOB Bbi3biBanM Aa>Ke 
6onbLUMe M3MeHeHna b HaiueM MMpoB033peHMH. CneAOBaTenbHO, MO>KeT noKa3aTbCfl, hto Mbi AsnaeM 
rpaHAH03Hbie BbiBOAbi, mcxoa^i m3 HeAOCTaTOHHoro KonnnecTBa AOKa3aTenbCTB. Mto onpaBAbiBasT lame 

BblBOAbI? M0>KH0 JIM 5blTb yBOpeHHblM, HTO TOTlbKO M3-3a TOfO, HTO 3Be3Aa Ha C|30TOLUa6nOHe 

3AAHHrT0Ha 0Ka3anacb CMemeHHOM na aojim Mi/innnMeTpa, npocTpaHCTBO m spewa Aon>KHbi 6biTb 
MCKpuBJieHHbiMn; MTiM i/i3-3a TOfo, HTO c|30TOAeTeKTop B onpeAeJieHHOM nono>KeHm/i ne pemcTpupyeT 
«yAap» cna6oro CBSTa, Aon>KHbi cymecTBOBaTb napannenbHbie BceneHHbie? 

B caMOM p,ene, to, o hom a TonbKO hto roBopun, npeyMeHbiuaeT KaK cna6ocTb, TaK m KOCBeHHOCTb 
Bcex pe3ynbTaT0B Ha6nK)AeHi/iM. fleno b tom, hto Mbi hs BocnpuHUMasM 3Be3Abi, naTHa na 
C|30T0CHMMKaX MJIM nK)6bie APyrUe BHSLUHUe oOtOKTbl M co6biTna HenocpsACTBeHHO. IVIbi bmamm HT0-nM60 
TonbKO TorAa, KorAa i/i3o6pa>KeHMe SToro noaBnaroTCfl Ha coTHaTKe Hamux ma3, ho p,ayKe 3tm 
i/i3o5pa>KeHna Mbi ne BocnpuHUMasM, noKa ohh hs Bbi30ByT 3neKTpi/iHecKi/ie i/iMnynbCbi b naiuMX nepBHbix 
OKOHHannax m noKa nam M03r ne nonynuT m ho noMMST 3tia HMnynbCbi. TaKMM o5pa30M, BeiASCTBeHHoe 

AOKa3aTenbCTBO, M3-3a KOTOporO Mbi CKnOHaeMCa K TOMy, HT06bl npMHSTb OAHy TSOpMK) MMpOB033peHMa, 

a He APyryio, M3MepfleTCfl p,ayKe ne b MMnriMMeTpax: oho M3MepfleTca b TbicflHHbix Aonnx MMnriMMeTpa 
(paccTOflHMe Me>KAy nepBHbiMM BonoKHaMM ma3Horo nepBa) m b coTbix p,onm BonbTa (M3MeHeHMe 
3neKTpMHecKoro noTenuMana naiuMX nepBOB, M3-3a KOToporo Mbi nyBCTByoM pa3HMMy b BocnpMflTMM AByx 
pa3Hbix BeiAOM). OAHaKO Mbi He npMAaoM paBHoro 3HaHeHMfl BceM HaiiiMM ceHcopHbiM OLAymeHMflM. RpM 
HayHHbix SKcnepMMeHTax Mbi 3axoAMM AOCTaTOHHO AaJieKO, HTo6bi npM6nM3MTbca k BocnpMaTMK) Tex 
acneKTOB BHemneM peanbHOCTM, KOTopbie, KaK naM Ka>KeTCfl, MoryT naM noMOHb npM Bbi6ope oahom m3 
K0HKypMpyH3iAMX TeopMM. riepeA Ha5nK)AeHMeM Mbi pemaeM, rp,e m KorAa naM cjieAyeT Ha5nKDAaTb m hto 
MCKaTb. MacTO Mbi Mcnonb3yeM KOMnneKCHbie, cneMManbHO cnpoeKTMpoBannbie npM5opbi, KaK-To: 
TenecKonbi m cj30ToyMHO>KMTenM. Ho KaK 6bi hm cno>KHbi 5bmM 3tm npM6opbi m KaK 6bi hm 3HaHMTenbHbi 
6binM BHOLUHMe npMHMHbi, KOTopbiM Mbi npMnMCbiBaeM noKa3aHMa 3tmx npM6opoB, Mbi BocnpMHMMaeM 

3TM nOKa3aHMfl TOJlbKO Hepe3 CBOM OpraHbl HyBCTB. IVIbl He MO>KeM M36e>KaTb 3TOrO, HTO Mbi — nioAH — 

ManeHbKMe co3AaHMfl c necKonbKMMM HecoBepLueHHbiMM KananaMM, Hepe3 KOTopbie Mbi nonynaeM 
MH4)opMai4MK) o TOM, HTO Hac OKpy>KaeT. Mbi MHTepnpeTMpyeM 3Ty MHcJaopMaMMK) KaK CBMAeTenbCTBO 
cyiAecTBOBaHMfl 6onbiuoM m ctiokhom BHeiuHeM BceneHHOM (mtim MynbTMBepca). Ho KorAa Mbi nbiTaeMcn 
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ypaBHOBecMTb 3to cBUflerenbCTBo, Mbi 6yKBanbHo He HaxoAUM HUMero, Kpoivie cna5oro aneKipuMecKoro 
TOKa, npoHMKaioLMero b Ham Moar. 

Hto onpaBflbiBaei re BbiBOflbi, KOTopbie Mbi flenaeiw m3 3tmx KaprnH? fleno onpeAenenno He b 
nornHecKOM BbiBefleni/iM. Hm m3 3thx m hh m KaKi/ix-Hi/i5yflb flpymx Ha6nK)fleHHM Henbsn doKasamb fla>Ke 
TO, HTO BHOLUHfla BcsneHHafl uni/i wiynbTi/iBepc Boo6me cymecTByeT; hto y>K roBopnTb o KaKOM-TO 
OTHOiueHm/1 K Hew ajieKTpuHecKnx tokob, nonynaeivibix Hammvi MoaroM. Bee hto wibi BocnpuHniviaeivi, 
M0>KeT 5biTb miJiK)3MeM uni/i chom. KaK-HUKaK unriKjam/i m CHbi — o6biHHoe fleno. Conuncuam, Teopi/iK) o 
TOM, HTO cymecTByeT oflHH TonbKO paayM, a to, hto Ka>KeTca BHemneM peanbHOCTbio, — ne 6onee HeM 
COM 3Toro paayivia, HeB03M0>KH0 nori/iHecKH onpoBeprnyTb. PeanbHOCTb MO>Kem cocToaTb us oflHoro 
HenoBeKa (bo3mo>kho 3ti/im nejioBeKOM 5yfleTe Bbi), KOTopoMy chi/itca >KM3HeHHbiM onbiT. I/Inn OHa MO>KeT 
cocTOflTb 1/13 Bac 1/1 MOHfl. i/lnn M3 njiaHSTbi SeMTifl M ee >KHTeneM. H ecni/i 6bi hbm CHunncb 
CBUflSTenbCTBa — nio6bie CBUflBTenbCTBa — cymecTBOBaHi/ia flpyrux JiiofleM, nnn flpyrux nnaHST, nnn 
flpyrux BcejieHHbix, ohm Hunero He flOKa3anM 6bi OTHOcnTenbHO Toro, CKonbKO Bcero 3Toro cymecTByeT 
Ha caMOM flene. 

ilocKoribKy conMncn3M m MHorne cxo>KMe Teopnn nori/iHecKH coBMecTHMbi c Bammvi BocnpnaTneM 

nK)6blX B03M0>KHblX pOSyTlbTaTOB Ha6niOfleHMM M3 HMX nornneCKH HeB03M0>KH0 BblBeCTM HMHerO, HTO 

Kacanocb 6bi peajibHOCTH. KaK >Ke Torfla a wior CKa3aTb, hto Ha5nK3flaeMoe noBeflenne leneiA 
«MCKnioHaeT» Teopnio o tom, hto cyiMecTByeT TonbKO oflna BceneHHan uni/i hto Ha6nK)fleHMn 
coTiHeHHoro saTMOHna flenaioT MMpoB033peHi/ie HbioTOHa «pai4M0HanbH0 HecocTOflTenbHbiM»? KaK sio 
B03M0>KH0? Ecnn «MCKnioHeHMe» He 03HaHaeT «onpoBep>KeHMe», hto oho 03HaHaeT? iloHeiviy Hy>KHO 
3acTaBnaTb ce6fl MennTb CBoe MMpoB033peHi/ie nnn Boo6me nio6oe Mnenne M3-3a nero-TO, hto 6bmo 
«MCKnioHeHO» TaKMM o6pa30M? Co3AaeTca BnenaTneHne, hto TaKaa KpnTHKa noflsepraeT coMHeHnio bckd 
HayKy, nio5oe paccy>KfleHi/ie o BHeiiiHeM peanbHOCTH, KOTopoe o5pamaeTcn k pesynbTaTaM 
HaSniofleHMM. Ecnn naynnoe paccy>KfleHi/ie ne paBHOcunbHO nocneflOBaTenbHOCTH nornHecKnx BbiBOAOB 

1/13 TOrO, HTO Mbi BMflMM, HOMy OHO paBHOCl/lJTbHO? IHOHeMy Mbi AOn>KHbl npHHSTb erO BblBOAbl? 

3to HasbiBaeTCfl «3aflaHeM MHflyKi4m/i». IVleTOfl 6epeT CBoe Ha3BaHi/ie ot Teopnn, KOTopan na 
npoTfl>KeHMM 6onbLueM nacTi/i ncTopi/in nayKi/i aBnajiacb o5menpnHflTOM Teopnew Toro, KaK pa5oTaeT 
HayKa. Teopua 3aKnioHanacb b cyinecTBOBaHi/in MaTeMaTunecKH HeflOKa3aHHOM, MOHbiueM, ho, tbm hb 

MBH6B flOCTOMHOM BHl/lMaHMfl C|30pMbl flOKaSaTBTlbCTBa, Ha3blBaBMOM UHdyKU,UeU. C OflHOM CTOpOHbl, 
l/lHflyKMMl/l npOTMBOCTOflni/1 npBAnonO>KMTBnbHO COBBpiUBHHblB flOKa3aTenbCTBa, npBflOCTaBJIBHHblB 

flBflyKi4i/iBM, a 0 flpyroM CTopoHbi, npBflnono>KHTBnbHO 6on6B cna6biB ct3i/inococt3CKMB nnn i/iHTynTHBHbie 

C|30pMbl paCCy>KABHMfl, HB MMBBIUMB fla>KB pBSyTlbTaTOB Ha6niOflBHMM, KOTOpblB noflABp>KanM 6bl 1/lX. B 

1/iHflyKTMBHOM TBopni/i HayHHOfo 3HaHna Ha6nK3AeHi/ia nrpaioT flBOAKyio ponb: CHanana — npn otkphtmm 
HayHHbix T6opi/iM, 3aTBM — npi/1 1/ix flOKasaTBnbCTBB. npeflnonaraeTca, hto TBopmo OTKpbiBaioT, 
«3KCTpanoni/ipya» nnn «o6o6mafl» pB3ynbTaTbi Ha6nioflBHMM. Torfla, bcjim mho>kbctbo Ha6nK)fleHMM 

COOTBBTCTByBT TBOpHl/l 1/1 HM OflHO M3 HMX HB OTKTlOHflBTCa OT HBB, TBOpMKD CHMTaiOT fl0Ka3aHH0M — 
6onBB BBpHOM, BBpOflTHOM MHM HaflB>KHOM. CXBMa MHflyKI4MM nOKa3aHa Ha pMCyHKB 3.1. 



oOooiuaioT.MToSij 
coiaaTb TeopHK) 



noLMCiyioinHc 
Ha6^ioaeHHi< 



TeopMio 



PmC. 3.1. CXBMa MHflyKMMM 

l/lHflyKTMBHblM aHaJlM3 MOBrO 06cy>KflBHMfl TBHBM flOn>KBH TOrfla BbirJinflBTb npMMBpHO CJlBflytOlflMM 
06pa30M: «l\/lbl npOBOflMM pafl Ha6niOflBHMM TBHBM M BMflMM aBTlBHMB MHT6pc|3BpBH14MM (3Tan 1). 

P63ynbTaTbi cooTBBTCTByioT TOMy, HTO criBflOBano 6bi o>KMflaTb, BCJIM 6bi cyiflBCTBOBariM napannBTibHbiB 
BCBJiBHHbiB, onpBflBTiBHHbiM o5pa30M B03flBMCTByK3iflMB flpyr Ha flpyra. Ho CHanana hmkto 3Toro hb 

3aMBHa6T. B KOHBHHOM MTOrB, (STan 2) KTO-TO flBTiaBT o6o6LflBHM6, HTO MHTBpc|36p6H14Mfl ecezdd 5yflBT 
MMBTb M6CT0 npM flaHHblX yCTlOBMflX, a CTlBflOBaTB/lbHO, HyTBM MHflyK14MM BblBOflMT TBOpMHD, HTO 3a 3T0 
OTBBTCTBBHHbl napannBJIbHblB BCBTlBHHblB. C Ka>KflblM HOCriBflyiOmMM Ha5nK)fl6HMBM MHTBpc|3BpBH14MM 
(3Tan 3) Mbi HBMHOrO 6onbLUB y6B>KflaBMCfl B CnpaBBflriMBOCTM 3T0M TBOpMl/l. nOCriB flOCTaTOHHO 
6onbLUOrO KOriMHBCTBa TaKMX Ha6niOflBHMM M npM ycnOBMM, hto hm OflHO M3 HMX HB npOTMBOpBHMT 
TBOpMM, Mbi flBTiaBM BblBOfl (STaO 4), HTO 3Ta TBOpMfl 1/lCTMHHa. XOTfl Mbi Hl/lKOrfla HB MO>KBM 5blTb 
yBBpBHbl a5conK3THO, Mbi y6B>KflBHbl HaCTOnbKO, HTOflTlfl npaKTMHBCKMX MBTIBM 3TOrO flOCTaTOHHO». 

TpyflHO OnpBflBTlMTb, rflB HanaTb KpMTMKOBaTb MHflyKTMBHOB npBflCTaBTlBHMB O HayKB! OHO HaCTOnbKO 

rny6oKO no>KHO, no>KHO no-pa3HOMy. Bo3mo>kho, caMbiM 5onbiuoM HBflocTaTOK, c mobm tohkm 3pBHMfl, — 
3T0 HMCTOM BOflbi ebiBod, HB coomeemcmeyK)uu,uu nocbinKam OTHOCMTBnbHO Toro, hto o6o6LflBHHoe 
npeflCKa3aHMe paBHOCMribHO hobom TBopi/iM. noflo6HO bcbm naynnbiM tbopmam, pa3HbiM no rny6MHe, 
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Teopua cyLMecTBOBaHMfl napannenbHbix BceneHHbix npocTO He mvieeT c|3opMbi, b KOTopyio ee mo>kho 
o6neHb, I/ICX0A51 H3 Ha6nK)fleHMM. Passe wibi Ha6nK3flani/i CHanana oflHy BceneHHyto, hotom BTopyHD m 
TpeibK), a noTOM cflenann BbiBOA, hto cymecTByroT Tpi/innnoHbi BceneHHbix? PasBe o6o5LneHMe 
OTHOcmenbHO Toro, hto nnaHeibi «6ny>KflaK)T» no He6y, cosflaBaa oflHy, a He flpyryto Kaprnny, 5bmo 
SKBMBaneHTHO TeopuM o TOM, HTO njiaHeibi — 3T0 Mupbi, Bpamaiomneca no op6nTe BOKpyr CoriHua m 
HTO Seivina — oflHH m hmx? TaioKe ne flBnaerca mctmhom to, hto noBTopenne HaiuMX Ha5nK3fleHMM — 
310 cnoco5 y6eflmbca b cnpaBeflnnBOCTH naynnbix reopuPi. KaK a y>Ke CKaaan, reopnn — 3to 061.- 
flCheHMfl, a He npocTO npeflCKaaaHna. Ecni/i npeflno>KeHHoe o6"bacHeHi/ie pafla Ha5nK3fleHMM ne npuHaio, 
TO Bpflfl JIM nonesHO npoflon>KaTb BecTM Ha6nK)fleHMfl. Eu^e MeHbiue 3to cnocoBHO noMOMb HaM cosflarb 
yflOBneiBopnTenbHoe o6"bacHeHMe, ecnn Mbi He i\/io>KeM npuflywiaTb Boo6Lne HHKaKoro. 

Bonee Toro, Aa>Ke npocTbie npeflCKaaaHUfl Henbsa flOKaaaib c noMOLMbio peaynbiaTOB Ha6nK)fleHMM, 
KaK noKaaan b CBoePi i/icTopnn o qbinneHKe Bepipan Paccen. (Bo M35e>KaHMe B03M0>KHbix 
HeflopaayivieHUM nosBonbie mho noflnepKHyrb, hto 3to MeTac|3opMHecKi/iM, aHTponoMopcjDHbiM LibinnenoK, 
npeflCTaBJiflKDinMM co6om nenoBeKa, KOTopbiM nbiTaerca noHJiTb perynjipHOGTi/i BceneHHOM). 14binneH0K 
saivieTMn, hto c|3epMep Ka>KflbiM flOHb npwxoflur, HTo5bi naKopMnib ero. 3to roBopuno o tom, hto 
cjaepiviep 6yAeT npoflon>KaTb Ka>KflbiM flenb npuHocnTb efly. l/lHAyKTHBUCTbi nonaraioT, hto MbinneHOK 
«3KCTpanonMpoBan» cbom Ha6niofleHHfl b TeopnK), m Ka>KAbiM pas, Korfla era KopwinT, 3Ta Teopufl 
nonynaeT Bce 6onbiue flOKaaaTenbCTB. 3aTeM OAHa>Kflbi nprnuen cjDepMep n CBepnyn LibinneHKy iiieK). 
PaaonapoBanne, KOTopoe ncnbiTan MbinnenoK Paccena, ncnbiTann TpunnnoHbi flpyrux ubinnaT. 3to 

MHflyKTMBHO flOKaSblBaOT BblBOfl, HTO MHflyKMMfl HO MO>KeT flOKasaTb HM OflHOfO BblBOfla! 

OflHaKO 3Ta KpHTMHeCKan nUHMfl HOflOCTaTOHHa, HT05bl c6pOCMTb MHflyKTMBH3M CO CHOTOB. OHa 

flewcTBHTenbHO unnKDCTpupyeT tot c|3aKT, hto MHoroKpaTHO noBTopennbie Ha5niofleHi/ifl ne cnocoSnbi 
doKasamb Teopnn, ho npH 3tom ona nonnocTbK) ynycKaeT (i/inn fla>Ke npunrnviaeT) cawioe ocHOBHoe 
HenpaBunbHoe npeflCTaBneni/ie, a mvieHHo: HOBbie Teopnn mo>kho odpaaoeamb c noMombio HHflyKTi/iBHOM 
3KCTpanonfli4m/i Ha6n\op,eHm. Ha caMOM p,ene, 3KCTpanonnpoBaTb Ha6nK)AeHna HeB03M0>KH0, noKa mx 
He noMecTflT b paiviKH od'hacHenm. HanpuMep, HTo6bi «BbiBecTM» CBoe no>KHoe npeflCKaaanne, 
MbinneHOK Paccena flon>KeH 6bin cnanana npuflyiviaTb no>KHoe o6"bflCHeHne noBeflennfl cfjepiviepa. 
Bo3MO>KHO, c|3epMep i/icnbiTbiBan k MbinnflTaM flo5pbie nyBCTBa. npi/iflyMaPi oh flpyroe oetflCHenne — 
HTO cJaepMep CTapanca OTKopwinTb MbinnaT, HTo6bi noTOM sapeaaTb, nanprnviep, — m noBeflenne 6bmo 
6bi «3KCTpanonMpoBaHO» coBceivi no-flpyroMy. flonycTHM, oflHa>Kflbi cfDepiviep HaHUHaeT npuHocnTb 
MbinnflTaM 6onbLije eflbi, HeM panbiue. 3KCTpanonai4Mfl 3Toro HOBoro pafla Ha5jiK)fleHHM flnn 
npeflCKaaanna 6yAymero noBeflennfl c|3epi\/iepa nonnocTbio saBucuT ot Toro, KaK ero oGtacHHTb. B co- 
OTBeTCTBMM c ToopneM flo6poro cjDepMepa oneBHAHO, hto flo6poTa cjaepiviepa no OTHOiueHMK) k ubinnflTaM 
yBeni/iHunacb, m MbinnflTaivi Tenepb coBceM nenero nepe>KMBaTb. Ho b cooTBeTCTBHn c TeopnePi 
OTKapMnnBaHUfl TaKoe noBeflOHne — anoBemi/iM npnanaK: OHOBUflHO, hto CMepTb 6nM3Ka. 

To, HTO TO >Ke caMbie peaynbTaTbi Ha6nK)fleHMM mo>kho «3KCTpanonMpoBaTb», HTo6bi flaTb flBa 
fluaivieTpanbHO npoTMBonono>KHbix npeflCKaaaHi/in b saBucmviocTi/i ot npuHAToro oetflCHennfl, npuneivi hm 
oflHO M3 HMX HeB03M0>KH0 flOKasaTb, — He npocTO cnynaPiHoe orpaHUHenne, CBaaannoe co cpeflOM 
o6MTaHMfl cjDepMepa: 3to othocmtca ko boom peaynbTaTawi Ha6nK)fleHMM, npi/i nK)6bix o6cToaTenbCTBax. 
Ha6nK)fleHMfl ne MoryT i/irpaTb hm oflHy ponb, KOTopyio mm npMnMCbiBaoT cxeMa MHflyKTUBMSMa, fla>Ke b 
OTHOLueHMM npocTbix npeflCKasaHMM, ne roBopa y>Ke o HacToainnx oetflCHHTenbHbix TeopMax. Haflo 

npM3HaTbCfl, HTO MHflyKTMBM3M OCHOBaH Ha pasyMHOM TeopMM pOCTa 3HaHMfl (KOTOpoe Mbl nonynaeM M3 
>KM3HeHHOrO OnblTa), M MCTOpMHeCKM OH aCC014MMpOBanCfl C OCB06o>KfleHMeM HayKM ot flOrMbI M TMpaHMM. 

Ho ecriM Mbi xotmm nonaTb MCTMHHyio npMpofly 3HaHMa m ero mocto b CTpyKType peanbHOCTM, mn 
flon>KHbi npM3HaTb, hto MHAyKTMBM3M a6cojiK)THO no>KeH. Hm OflHO HayHHoe o6"bacHeHMe, a b 
flOMCTBHTenbHOCTM, M HM OflHO ycneiuHoe o6"bacHeHMe nK)6oro pofla HMKorfla ne noflxoflMno nofl 

OnHCaHMe MHflyKTMBMCTOB. 

KaKOBa >Ke Torfla KapTMHa naynnbix paccy>KfleHMM m otkphtmm? IVIbi nonariM, hto MHflyKTMBM3M m Bce 
ocTanbHbie TeopMH 3HaHMfl, nanpaBneHHbie na npeflCKa3aHMfl, ocHOBanbi na nenpaBMnbHOM 
npeflCTaBnoHMM. HaM Heo6xoflMMa TeopMJi 3HaHMa, HaueneHHaa na oetflcneHMe: Teopua o tom, KaK 
noflBnawTCfl o5"bflCHeHMfl m KaK mx flOKa3biBaK)T; KaK, noHOMy m Korfla naM cneflyeT nosBoriMTb CBoeMy 
BocnpMSTMKD M3MeHMTb Haiue MMpoB033peHMe. KaK TonbKO y Mac 6yfleT TaKaa Teopua, OTflenbHan 
Teopwa npeflCKa3aHMM naM 6onbiue ne noHaflo5MTca. fipn HariMHUM oBtncHeHMfl KaKoro-TO nadmo- 
flaeMoro aBnoHMfl MOTOfl nonyneHMfl npeflCKasaHMM y>Ke ho flBnaeTcn 3araflK0M. I/I ecriM o5"bacHeHMe 
flOKa3aHo, TO nK)6bie npeflCKa3aHMfl, nonyneHMbie m3 3Toro o6"bflCHeHMfl, To>Ke aBTOMaTMnecKM 
flOKa3aHbi. 

K CHacTbK), o6iflenpMHaTyK) TeopMK) HayHHoro no3HaHMfl, KOTopan cboom coBpeMOHHOM 
c|3opMynMpoBKOM o6fl3aHa rnaBHbiM o5pa30M c|DMnococ|3y Kapny flonnepy (m KOTopaa ABnaeTca oflHOM m3 

MOMX HOTbipeX «OCHOBHblX HMTeM» 06"bflCHeHMfl CTpyKTypbl peanbHOCTM), B 3T0M CMblCne fleMCTBMTenbhO 

MO>KHO CHMTaTb oetflCHMTonbHOM TeopMOM. OHa paccMaTpMBaoT HayKy KaK npoqecc peuieHua aada^. 
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MHflyKTMBH3M paccMaipi/iBaeT cnncoK Hamux npomnbix Ha5nK3fleHMM KaK HeKuPi CKenei reopnn, CHi/iiaa, 
HTO BCfl HayKa coctomt b 3anonHeHi/in npo5enoB stom reopm/i nyreivi MHTepnonfli4i/iM m SKCTpanonflMnn. 
PemeHne aaflan HaHUHaeicfl c HeafleKBaiHOM reopuM — a He c noHainMHOM «Teopm/i», cocTOflmePi m3 
npoLunbix Ha6nK)fleHMM. Oho HaHUHaeicfl c Hamux nyHLUnx cymecTByiomMX reopuM. Korfla HeKOTopbie m 
3T1/1X TeopuM Ka>KyTca naivi HeafleKBaTHbiMn m Mbi HannHaeM Hy>KflaTbca b HOBbix, aio m cocTaBnaei 
aadai-iy. TaKnivi o6pa30M, b npoTHBOBec cxeMe HHflyKMHn, noKa3aHHOM na pucyHKe 3.1, nayHHoe 
OTKpbiTue He Aon>KHO HaHi/iHaibCfl c pe3yjibTaT0B Ha6jiK)fleHMM. Ho oho BcerAa HaHUHaeicfl c 3aflaHM. 
RoA «3aAaHeM» a nonrnviaK) ne o5fl3aTenbHO npaKTHHecKyK) ipyAHyK) cmyaMHK) i/inn mctohhi/ik 

TpyAHOCTOM. 9] MMOK) B BMAy Ha6op MAOM, KOTOpbIM BbimaAMT HeaAeKBaTHbIM M KOTOpbIM CTOMT 

nonbiTaibCfl ycoBepmeHCTBOBaTb. CymecTByiomee oetflCHSHne MO>KeT noKa3aTbca cnmuKOM 
MHorocnoBHbiM nnn cnmuKOM rpyAHbiM; oho laioKS MO>KeT noKa3aTbCfl M3nmuHe KOHKpeTHbiM nnn 
HepeanbHO aM6m4no3HbiM. l\/lo>KeT npoMsnbKHyTb B03MO>KHoe o6"beAMHeHne c APyrmvin MAeflMi/i. Mnn 
o5"bflCHeHne, yAOBneTBopmenbHoe b oahom o6nacTi/i, MO>KeT OKasaibCfl HecoBMecTHMbiM c laKUM >Ke 
yAOBneTBopnTSJibMbiM o6"bflCHeHMeM \a3 APyroM o5nacTM. 1/lni/i, MO>Kem 6biTb, 6bmM yAMBmenbHbie 
Ha5nK)AeHMfl, KaK-To: 5ny>KAaK)Lune nnaneTbi, — KOTopbie cymecTByKDinne reopnn ne Momn hm 
npeACKa3aTb, hm o6"bacHmb. 

nocneAHMM inn 3aAaHM HanoMUHaeT nepsbiM aran cxeMbi HHAyKTHBUCTOB, ho nmub noBepxHOCTHO. 
Heo>Ki/iAaHHoe Ha5nK)AeHne HHKorAa ne nopo>KAaeT nayHHoe OTKpbiTue, ecnn TonbKO cymecTByromne pp 
Hero Teopnn y>Ke ne coAep>KaT zaHsym 3aAaHH. Hanpniviep, o5naKa 6ny>KAaK)T Aa>Ke 6onbLue, hom 
nnaneTbi. 3to HenpeACKa3yeMoe 5ny>KAaHMe, no-BMAMMOMy, 6bmo M3BecTH0 3aAonro pp Toro, KaK 
OTKpbmn nnaneTbi. Bonee Toro, nporH03bi noroAbi BcerAa MeHi/inn ctDepiviepbi, MopnKH m conAaTbi, TaK 
HTO BcerAa cymecTBOBan CTHMyn co3AaTb Teoprno ABM>KeHMfl o5naKOB. Teivi ne ivieHee, ne 
MeTeoponornfl, a acTpoHOMUJi ocTaBuna cneA A^^ coBpeivieHHOM nayKH. Pe3ynbTaTbi Ha5nioAeHMM 
MeTeoponoruM 6binM ropa3AO 6onee nerKO AOCTynhbiMn, neivi pe3ynbTaTbi Ha6nioAeHMM acTpoHOMHn, ho 
HMKTO He o5paman na hmx oco5oro BHUManna m hmkto ne BbiBOAnn us mux Teopi/iM OTHOcnTenbho 
xonoAHbix 4)poHTOB nnn aHTMMMKnoHOB. l/lcTopua HayKM He 6bina 3arpy>KeHa cnopaMU, AoriviaMM, 
epecbio, pa3MbiLijneHMflMM m TmaTenbHO npoAyMaHHbiMi/i Teopnawin o npupoAe o6naKOB m mx ABM>KeHMa. 
RoHeiviy? iloTowiy hto npn ycTaHOBUBLueMCfl oetflCHHTenbHOM Teopm/i noroAbi 5bino coBepmeHHO acHO, 
HTO ABM>KeHi/ie o5naKOB HenpeACKa3yeM0. SApaBbiM CMbicn noACKa3biBaeT, hto ABM>KeHMe o6naKOB 
3aBi/icMT OT BeTpa. KorAa ohm ABM>KyTCfl b pa3Hbix HanpaBnennflx, pa3yMHO npeAnono>KHTb, hto na 
pa3HOM BbicoTe pa3Hbm BOTep, m sto BpaA nn bo3mo>kho npoAyraAaTb, a noTowiy nerKO CAenaTb BbiBOA, 
HTO o5"bflCHaTb 6onbiue nenero. HeKOTopbie nioAH necoiviHeHHO nepenocunn 3tot B3rnflA na nnaneTbi v\ 
CHMTani/i MX npocTO CMaiomMMM oetoKTaMM Ha He6ecH0M ccfjepe, KOTopbie na 6onbiuoM BbicoTe pa3roHfln 
BOTep, MnM, B03M0>KH0, nepoMomanM anrenbi, m 6onbiuero o5"bflCHeHMfl ne Tpe6oBanocb. Ho APyrMX 3to 
He yAOBneTBopano: ohm npoAnonaranM, hto 3a 6ny>KAaHMeM nnanoT ctoat 6onee rny6oKMe 
o6"bacHeHMa. nosToiviy ohm ncKanM TaKMe o5tflCHeHMa m naxoAMnM mx. B pa3Hbie Bpeiviena b mctopmm 
acTpoHOMMM nosBnanMCb to Maccbi neoetflCHenHbix pe3ynbTaT0B Ha5nK)AeHMM, to nrnub KpynMMbi 
TaKMX CBMAeTenbCTB, a to mx m bobco ho 6bino. Ho Bbi6Mpaa npoAMOT co3AaHMfl TeopMM, 

COOTBeTCTByKDLUMM C05paHHblM Ha6nK)AeHMfll\/l KOHKpeTHOrO flBnOHMa, OHM HeM3MeHH0 AOn>KHbl 6binM 6bl 

Bbi6MpaTb o5naKa, a ne nnaneTbi. TeM ne wienee, ohm Bbi5MpanM nnaneTbi m ppnaywA 3to no pa3nMHHbiM 
npMHMHaM. HeKOTopbie npMHMHbi 3aBMcenM ot npeAy5e>KAeHMM OTHOci/iTenbno Toro, KaKOM Aon>KHa 6biTb 
KOCMonorMa, MnM ot cnopoB ap^bhmx c|3Mnococ|DOB, MnM ot mmctmhockom nyivieponorMM. HeKOTopbie 
ocnoBbiBanMCb na c|DM3MKe Toro BpeivienM, APyrMe — na MaTeiviaTMKe MnM reoMOTpMM. HeKOTopbie 
npMHMHbi OKa3anMCb oGteKTMBHbiMM, APyrMe — hot. Ho Ka>KAafl m3 hmx 03naHana cneAyiomee: KOMy-TO 
Ka3anocb, hto cymecTByioLMMe oetncnenMfl Tpe6yioT ycoBepLuencTBOBaHMfl m ohm Aon>KHbi ero 
nonyHMTb. 
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Pmc. 3.2. ripoMecc peiuenMfl 3aAaHM 

□pM pemeHMM 3aAaHM Mbi MmeM noBbie MnM ycoBepiuencTBOBaHnbie TeopMM, KOTopbie coAep>KaT 
o6"bflcnenMa 6e3 noAOCTaTKOB, no coxpanaioT AOCTOMHCTBa cymecTByromMX TeopMM (pMcynoK 3.2). 
TaKMM o5pa30M, 3a nocTanoBKOM 3aAaHM (sTan 1) cneAyeT aunomesa: BbicKa3biBanMe noBbix TeopMM, 
M3MenenMe MnM noBoe TonKOBanMe CTapbix p,na pemenMn 3aAaHM (sTan 2). SaTeivi aunomeabi 
noABepraioT KpMTMKe, hto no3BonfleT (ecnM KpMTMKa paqMonanbHa) MccneAOBaTb m cpaBHMTb TeopMM, 
HTo6bi Bbi6paTb Ty, KOTopaa coAep>KMT nyniuMe o5"bacnenMfl OTHOCMTenbno KpMTepMOB 3aAaHM (sTan 3). 
BbiABMnyTyio TeopMio, ne npomeALuyio McnbiTanMe kpmtmkom, to ecTb npeAnaraioLAyK) xyAiuMe 
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o6"bacHeHna no cpaBHeHHK) c flpyrmviM TeopuflMH, MCKJiKDHaKJi. SaivieHMB oflHy m nepBOHananbHO 
npuHSTbix TeopuM Ha bhobb npeflno>KeHHyK) (aian 4), Mbi npeflBapmenbHO CHi/iiaeivi, hto flenaeM ycnexn 
B peiueHMH aaAani/i. f\ roBopro «npeflBapMTenbHO», noTOMy hto nocneflyroLMee pemeHne aaflann 
B03M0>KH0 noTpe6yeT KoppeKTupoBKH i/UiM saMOHbi fla>Ke 3tmx HOBbix, Ha nepBbm Barn^fl, 
yflOBneiBopnTenbHbix reopuM, a i/iHorfla Aa>Ke Boaspara k neKOTopbiM, panee npi/i3HaHHbiM neyflOB- 
neTBopmenbHbiMM. TaKnivi o6pa30M, pemeHne, KaKUM 6bi xopoiumvi oho mm 6bmo, eme ne Koneq 
npoLiecca: 3to HanaJio npoqecca pemeHUfl cjieflyKDineM saflann (aran 5). 3to i/inniocTpi/ipyeT eme oflHO 
oiuM6oHHoe npeflCTaBJieHne HHflyKTHBHSMa. Saflana nayKH aaKJiKDHaeTcn He b tom, >HTo5bi HawTM leo- 
pMK), KOTopaa Syflei CHmaTbCfl BeHHOM hctmhom, a b tom, HTo5bi HawTi/i nyHiuyK) na flahHbiM MowieHT 
Teopmo M ecnn sto bo3mo>kho, BhecTH nonpaBKH bo boo mvieioLMMeca leopnn. HayHHan flucKyccufl 
Heo6xoflm\/ia, HTo6bi y5eflMTbCfl, hto flaHHoe o6"bflCHeHMe — nyniuee m HMeromnxcn. Ona Hunero ho 
roBopi/iT, fla n He MO>KeT CKa3aTb, OTHOcnTenbHO Toro, Bbiflep>Ki/iT nn 3to oetacheHne BnocneACTBHn 

HOByKD KpHTMKy M CpaBHOHUe C BHOBb HaMfleHHbIMM 05"bflCHeHMflMM. XopOLUee 06"baCHeHMe MO>KeT flaTb 

xopoLune npeflCKasaHMfl OTHOcnTenbHO 6yflymero, ho hm oflHO o6"bflCHeHMe ne cnoco5HO npeflyraflaTb 
coflep>KaHi/ie i/ini/i KanecTBO cbomx 6yAymMX KOHKypeHTOB. 

To, HTO onucan flo HacToainero MOMOHTa, npmvieHmvio k pemeHmo nK)6bix 3aflaH HeaaBucmvio ot 
TOMbi paccMaTpuBaeMoro npeflMOTa nnn motoaob paMHOHanbHOM kpmtmkm. PeiueHMe Hay-iHbix aaflan 
Bcerfla coflep>KMT KOHKpeTHbiM motoa paqMOHanbHOM kpmtmkm — SKcnepuMeHmanbHyK) npoeepKy. Korfla 
flBe MTiM 5onee KOHKypMpyKDinMX TeopMM flaKDT npoTMBonono>KHbie npeflCKa3aHMfl pe3ynbTaT0B 
SKcnepMivieHTa, 3tot aKcnepMMeHT npoBOflJiT, a TsopMio mjim tbopmm, npeflCKasaHMfl KOTopbix OKa3anMCb 
no>KHbiMM, OTBepraioT. Caivia CTpyKTypa naynnbix rMnoTe3 HanpaBnena na Haxo>KfleHMe o6"bacHeHMM, 
npeflCKa3aHM5q KOTopbix mo>kho npoBspMTb 3KcnepMMeHTanbH0. B Mfleane Mbi Bcerfla Mineivi peiuaiomue 
3KcnepuMeHmanbHbie npoeepKU — 3KcnepMMeHTbi, pe3ynbTaT KOTopbix, KaKMM 6bi oh hm 6bm, 3anBMT o 
HecocTOflTenbHOCTM oflHOM MTiM HBCKonbKMX KOHKypMpyiomMX ToopMM. 3tot npoLiBcc noKa3aH Ha pMCyHKB 
3.3. HBsaBMCMMO OT Toro, BKnioHana tim nocTanoBKa saAaHM Ha6nK)A6HMa (3Tan 1) m 6binM jim 
KOHKypMpyromMB tbopmm npMflyiviaHbi TonbKO flna 3KcnepMMBHTanbHOM npoBBpKM, mmbhho na 3tom 
KpMTMHBCKOM cjDa3B HayHHoro OTKpbiTMfl (3Tan 3) 3KcnBpMMeHTanbHbie npoBBpKM MrpaioT pBLuaramyK) M 

OnpBflBnaKDmyHD ponb. 3Ta ponb COCTOMT B tom, HT06bl 05taBMTb HBKOTOpbIB KOHKypMpyiOmMB TBOpMM 
HeyflOBTlBTBOpMTBnbHblMM, o6Hapy>KMB, HTO MX o6"baCHBHMfl npMBOflflT K nO>KHblM npBflCKa3aHMflM. SflBCb 
a flOJDKBH ynOMSHyTb 06 aCMMMBTpMM, KOTOpafl OHBHb Ba>KHa B CtDMnOCOC|DMM M MBTOflOTlOrMM HayKM! 
aCMMMBTpMM Me>Kfly 3KCnBpMMBHTanbHblM OnpOBBp>KBHMeM M 3KCnBpMMBHTaJlbHblM n0flTB6p>KflBHMeM. 

Torfla KaK HsnpaBMnbHOB npsflCKasaHMB aBTOMaTMHBCKM nBpsBOflMT nB>KamBB b sro ochobb 

06"bflCH6HMB B pa3pafl HByflOBJIBTBOpMTBnbHblX, npaBMflbHOB npBflCKa3aHMB B005m6 HMHBrO HB TOBOpMT 
06 06"baCHeHMM, JlB>Kam6M B BrO OCHOBB. EmB Xy>KB HBnpaBMTlbHblB 05tflCHBHMa, flaiOmMB npaBMJIbHblB 
npBACKa3aHMa, hto flOn>KHbl 6bl MMBTb B BMfly pa3HblB nK)6MTBnM HJIO, TBOpBTMKM-KOHCnMpaTOpbl M 
nCBBAOyHBHbIB (ho HBrO OHM HMKOffla HB flBJiaiOT). 
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Pmc. 3.3. riocnBflOBaTBnbHOCTb HayHHoro OTKpbiTMfl 

ECJIM TBOpMK) O HaGniOflaBMblX C06blTMaX HBB03M0>KH0 npOBBpMTb, TO BCTb HM OflHO B03M0>KH0e 
Ha5nK3flBHM6 6B HB MCKTllOHaBT, 3HaHMT OHa CaMa HB M0>KBT 06"baCHMTb, nOHBMy 3TM C06blTMn 

npoMcxoflflT MMBHHO TaK, KaK Ha6nK)flaBTca, a hb MHaHB. HanpMMBp, «aHrBnbCKyK)» tbopmhd flBM>KBHMfl 

nnaHBT npOBSpMTb HBB03M0>KH0, nOTOMy hto HBSaBMCMMO OT TOrO, KaK nnaHBTbl flBM>KyTCfl, 3T0 
flBM>KBHMB M0>KH0 npMOMCaTb BTlMflHMK) aHTBriOB; CJIBflOBaTBTlbHO, TBOpMfl aHrBTlOB HB M0>K6T OetflCHMTb 
KOHKpBTHOB flBM>KBHM6 HTiaHBT, KOTOpOB Mbi BMflMM, HOKa BfO HB flOnOJIHMT TBOpMfl O TOM, KaK flBM>KyTCfl 

aHronbi. Mmbhho no3TOMy b HayKB BCTb MBTOflonorMHBCKOB npaBMno, KOTopoB rnacMT, hto KaK TonbKO 

TBOpMa, KOTOpyiO MO>KHO 3KCnBpMMBHTanbH0 npOBBpMTb, npOLUTia COOTBBTCTByHDLHyK) OpOBBpKy, nK)5blB 

flpyrMB MBHee npoBopaBMbiB tbopmm, KOHKypMpytoiflMB c hbm m KacaroinMBca Toro >kb aBriBHMa, 
OTBBpraK)T cpa3y >kb, nocKonbKy mx oGtflCHBHMfl, hbcomhbhho, OKa>KyTC5i xy>KB. Ha 3to npasMno nacTO 
ccbinaroTCfl KaK na npaBMno, KOTopoB OTJiMHasT nayKy ot flpyrMX BMflOB co3flaHMn 3HaHMfl. Ho, npMHMMan 

TO, HTO HayKa 3aKnK)HaBTCa B OetaCHBHWaX, Mbi nOHMMaOM, hto 3T0 npaBMno - flOMCTBMTBnbHO 0C06blM 

cnynaM, npMMBHMMbiM k pblubhmjim nK)5bix saflan: meopuu, cnoco6Hbie damb donee nodpodHbie 
odbffCHeHUff, aemoMamuHecKU cmaHoeamcff npednoHmumenbHbiMU. 3tm tbopmm npBflnoHMTaKDT no 

flByM npMHMHaM. ilspBaa COCTOMT B tom, hto TBOPMS, KOTOpaa «3aMBTHa» CBOBM KOHKpBTHOCTblO OT- 
HOCMTBnbHO 6onbLiJBrO HMCna ABnBHMM, OTKpblBaBT CB5n M CBOMX COnBpHMKOB 6onbiuBMy npOflBnBHMK) 

KPMTMKM, a cnBflOBaTBnbHO, y HBB 6onbiuB luaHCOB npoflBMHyTb npoMBCc pBLUBHMfl aaflaHM BnBpBfl. 
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Bropafl npuHMHa npocTO b tom, hto ecnn raKan reopufl Bbiflep>KHT KpnTHKy, OHa nonynuT eme 6onbiuee 
KonnnecTBO o6tacHeHi/iM, hto i/i flBnaerca aaflaneM HayKH. 

5=1 y>Ke OTMeri/in, hto fla>Ke b HayKe aKcnepmvieHTanbHbie npoBopKH He cocTaBnnioT SonbtuyK) HacTb 
KpnTMKM. TaK npoMcxoflUT noTowiy, HTO HayHHafl KpnTi/iKa 5onbLueM nacTbto HanpaBneHa He na 
npeACKaaanne Teopuki, a HenocpeflCTBeHHO Ha o5"bflCHeHMn, KOTopbie ne>KaT b hx ocHOBe. ilpoBepKa 
npeACKaaaHMM — 3to nmub KOCBennbiM cnoco6 (xota npn bo3mo>khoctm ero HcnonbsoBaHna 
i/icKTiKJHi/iTejibHO Mou^HbiM) npoBepKM o6"bacHeHnw. B maBe 1 a npuBen npmviep «neHeHi/ifl TpaBOki» — 

TeopUM O TOM, HTO, CtOB KMJlOrpaMM TpaBbI, MO>KHO BblJieHMTbCfl OT 06blHH0M npOCTyflbl. 3Ty TeopHHD M 

MHO>KecTBO flpyrux, ew noflo6Hbix, nerKO npoBepnTb. Ho Mbi MO>KeM KpnTHKOBaTb m 0T5pacbiBaTb mx, 
fla>Ke He npoBOflfl SKcnepmvieHTbi, npocTO na ochobo Toro, hto ohm o5"bflCHflK)T He 6onbiue 
npeALuecTByromux TeopuM, npoTHBopeHami/ix mm, ho flenawT HOBbie flonymeHUfl, KOTopbie HeB03M0>KH0 

06"bflCHMTb. 

HayHHoe OTKpbiTMe peflKO npoxoflUT nocneflOBaTenbHO Bce CTaAnn, noKaaannbie na pwcyHKe 3.3, c 
nepBOM nonbiTKM. flo saBepmeHMfl mjim p,a>Ke peiueHUfi Ka>KAoro STana o5biHHO npuMOHfltoT 
noBTopflHDLHi/iMca noi/icK c B03BpaTOM, nocKonbKy na Ka>KAOM 3Tane MO>KeT BOSHMKHyTb saAana, p,n9i pe- 
LueHna KOTopoM Heo6xoAMMO npoMTM Bce naTb aTanoB BcnoMoraTenbHoro npoLiecca pemeHUfl saAan. 
3to npuMOHMMO Aa>Ke k 3Tany 1, nocKonbKy nepBOHananbHyK) aaAany nenbsa nasBaTb Henpeno>KHOM. 
Ecnn Mbi He MO>KeM npnAyMaTb xopomne BapnaHTbi pemeHUfl, Mbi MO>KeM BepnyTbcn na nepBbiw STan m 
nonbiTaTbCfl ccfjopMynnpoBaTb saAany unane, a bo3mo>kho, m Bbi6paTb APyryK) aaAany. Ha caMOM p,ene, 
Ka>KyiAaflCfl HepeiuaeMOCTb — TonbKO OAHa na MHO>KecTBa npuHUH, noHOMy sanacTyK) Mbi xotmm msmo- 
HMTb saAaHM, KOTopbie pemaeM. HeKOTopbie BapnaHTbi aaAann necoMHeHHO 5onee i/iHTepecHbi nnn b 
6onbLueM CTenenn hoaxoa^t APyruM aaAanaM; APyrne — nyHiue cc|3opMynMpoBaHbi; TpeTbn Ka>KyTCfl 
noTeHMnanbHO 6onee 3c|Dc|3eKTHBHbiMM uni/i 6onee HacyLAHbiMn m t.A- MacTO Bonpoc o tom, b neM tohho 
saKnioHaeTca saAana i/i KaKne KanecTBa Aon>KHbi 5biTb npucymn «xopoLueMy» o5'bacHeHnio, 
noABepraeTca TaKOM >Ke Kpi/iTUKe m TeM >Ke mnoTeaaM, hto m npo6Hbie pemeHUfl. 

Tohho TaioKe, ecnn KpnTHKa na 3Tane 3 He Bbi6epeT OAHy m KOHKypupyioiAMX Teopni^, Mbi 
nonbiTaeMCfl M3o5pecTi/i HOBbie motoah kpmtmkm. Ecjim m 3to He noMO>KeT, Mbi MO>KeM BepnyTbca na 
3Tan 2 M nonbiTaTbCfl yTOHHUTb npoAnaraeMbie naMU pemeHUfi (m cymecTByioiAMe Teopnn) tbk, HTo6bi 
M3BneHb M3 HMX Gofibiue o6"bflCHeHHM 1/1 npeACKasaHMM m o6nerHMTb noncK mx HOAOCTaTKOB. IVIbi TaioKe 
MO>KeM BHOBb BepHyTbCfl K 3Tany 1 m nonbiTaTbca naPiTH nyHnine KpnTopnn o6"b5qcHeHm?i. M TaK p,anee. 

CymecTByeT ne TonbKO nocToannbiM BOSBpaT, MHorne noAsaAann ocTaioTCfl ASMCTByioiAMMM 
OAHOBpeMeHHO, M K HUM npuxoAMTCfl o6paLAaTbca no Mepe bo3mo>khocth. M Jimub KorAa OTKpbiTue 
CAenaHO, HOTKyio ero nocneAOBaTenbHOCTb mo>kho npoACTaBHTb TaK, KaK noKasano Ha pucyHKe 3.3. 3Ta 
nocneAOBaTenbHOCTb MO>KeT HanaTbca c caMoro nocneAHero m HannyHiuero Bapi/iaHTa nocTanoBKH 
3aAaHn; saTOM ona MO>KeT noKaaaTb, kbkum o6pa30M HOKOTopbie m OTBeprnyTbix jeopm ho BbiAep>KanM 
kpmtmkm; npeACTaBMTb no6eAMBiuyio TeopMio m CKaaaTb, noHOMy OHa BbiAep>Kana KpMTMKy; o6"bflCHMTb, 
KaK o6oMTMCb 6e3 BbiTecHOHHOM TeopMM; M, HaKOHeq, yKaaaTb HecKonbKO HOBbix saAan, KOTopbie cosAaoT 

MHM npOAyCMaTpMBaeT 3T0 OTKpbiTMe. 

B npoqecce pemeHMfl saAaHM Mbi MMeeM p,eno c orpoMHbiM HeoAHopoAHbiM Ha6opoM maom, TeopMM m 
KpMTepMOB, npeACTaBJieHHbix b pasHbix KOHKypMpyioiAMX Me>KAy co5om BapMaHTax. CymecTByeT 
HenpepbiBHaa CMOHa TeopMM no Mepe Toro, KaK ohm MSMenaioTCfl mtim mx BbiTecHJiKJT HOBbie Teopi/iM. 
TaKMM o6pa30M, Bce TeopMM noABepraioTca usMeHeHUK) unu omdopy b cooTBeTCTBMM c kpmtopmamm, 
KOTopbie TO>Ke noABepraKDTCfl MaMeneHMio mhm OT6opy. Becb npoqecc HanoMMHaeT 6MonorMHecKyK) 
3BonK)i4Mio. SaAana noAo6Ha 3KonorMHecKOM HMLue, a TeopMa — reny mjim BHAy, KOTopbiM npoBepaioT Ha 

>KM3HecnOC06HOCTb B 3TOM HMLUO. nOA06HO reHOTMHeCKMM MyTaqMAM nOCTOflHHO B03HMKaK)T HOBblO 

BapMaHTbi TeopMM, M Menee yAannbie BapwaHTbi otmmpbkdt, KorAa mm Ha CMeny npMXOA^T 6onee 
yAaHHbie. «yAaHa» — 3to cnoco6HOCTb Bbi>KMBaTb noA nocTOflHHbiM M36MpaTenbHbiM AaBneHMOM — 

KpMTMKOM, — BnaCTByK)LAMM B 3T0M HMlUe, npMHOM Oe KpMTOpMM HaCTMHHO 3aBMCflT OT C|DM3MHeCKMX 

xapaKTepMCTMK hmlum, HacTMHHO OT KanecTB, npMcymMX APyrMM renaM m BMAaM (T.e. APyrMM maoam), ko- 

TOpbie y>Ke TaM npMCyTCTByiOT. HOBOe MMpOB033peHMe, KOTOpoe HOflBHO MO>KeT npMCyTCTBOBaTb B 

TeopMM, peiuaioLAeM 3aAaHy, m OTriMHMTenbHbie nepTbi HOBoro BMAa, 3aHMMaioiAero HMiuy, — ucxodfimue 
CBOMCTBa 3aAaHM MfiM HMLUM. flpyrMM cnoBaMM, npoqecc nonyneHMfl pemeHMM M3HaHanbH0 cno>KeH. He 
cyiAecTByeT npocToro cnoco6a OTKpbiTb MCTMHHyio npMpoAy nnaneT, saAaBancb, CKa>KeM, kpmtmkom 
TeopMM He5ecH0M ccfjepbi m HOKOTopbiMM AonoTiHMTenbHbiMM Ha5nioAeHMflMM, TaK >Ke, KaK ne 
cyiAecTByeT npocToro cnoco6a cocTaBMTb flHK Koanbi, onMpaacb na CBOMCTBa 3BKanMnT0B. 3BOJiK)i4Mfl 
MHM MOTOA npo5 M oium6ok — oco5eHHO CKOHLteHTpMpoBaHHafl, MeneHanpaBJieHHafl cfjopMa 3Toro 
MeTOAa, HasbiBaeMaa HayHHbiM OTKpbiTMeM, — eAMHCTBOHMbiM cnoco5 ocyiAecTBMTb 3to. 

I/Imohho no 3T0M npMHMHe nonnep Ha3Ban cbok) TeopMK) o tom, hto SHaHMe MO>KeT yBenMHMTbca 
TonbKO Hepe3 rMnoTe3bi m onpoBep>KeHMa, KaK noKasano Ha pMcyHKe 3.3, 3eoniou,uoHH0U 
anucmeMonoaueu. 3to Ba>KHoe o6"beAMHaioiAee noHMManMe. Mbi yBMAMM, hto Me>KAy 3tmmm cjDyHAaMeH- 
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TaJibHbiMM TeopnaMM cyLMecTsyioT i/i APyrne CBfl3i/i. Ho a He xony npeyBennHMBaib cxoflcreo HayHHoro 
OTKpbiTna M 5MonorMHecKOM 3BonK)i4MM, nocKonbKy Me>Kfly hmmm cymecTBytoT m SHaHHTenbHbie oinnHna. 
OflHO 1/13 OTJiMHUM saKfiioHaeTCfl B TOM, HTO B 6MonomM BapnaqnM (MyiaLiuM) nponcxoAJiT 6ecnopflflOHHO, 
cjieno M 6eci4enbHO, Torfla KaK npn pemeHi/in saflan cosflaHne HOBbix mnoTea — npoLiecc caM no ce5e 
KOMnneKCHbiM, ocHOBaHHbiPi Ha SHaHnax m flBiDKHivibiM HaMepeHMflMM JiKDfleM, B Hewi sanHTepecoBaHHbix. 
Ho, MO>KeT 6biTb, fla>Ke 5onee Ba>KHoe oinnHne saKnioHaeTCfl b OTcyrcTBUM 5i/ionorMHecKoro 
SKBMBaneHTa apzyMeHma. Bee runoreabi Heo6xoflm\/io npoBepjiTb aKcnepmvieHTajibHO, hto aBnaeTcn 
oflHOki M3 npuHMH TOfo, HTO 6MOJiornHecKaa SBOJiKDMMfl npoTOKaei B acTpoHOMMHecKoe HMcno pa3 6onee 
wieflneHHO m Menee 3c|3c|3eKTMBHO. TeM ne Menee, Me>Kfly armviM flBywia npoueccaMU cymecTByeT ne 
npocTO aHanornfl, a 6onee my6oKafl CBflSb: ohm Bxoflfli b Hucno tocho CBaaaHHbix Me>KAy co6om 
«OCHOBHblX HMTeM» o6"bncHeHMfl CTpyKTypbi peanbHOCTM. 

KaK B HayKS, raK m b 6MOJiorMHecKOM aBonioMMM aBonioMMOHHbiM ycnex aaBucuT or BOSHUKHOBeHUfl m 
Bbi>KMBaHi/ifl o6heKmueHoao 3HaHua, KOTopoe b 6MonornM HasbiBaeTcn adanmau,ueu. To ecTb 
cnoco5HOCTb Teopm/i nnn rena Bbi>KMTb b Hi/iiue — ne 6eccncTeMHafl 4)yHKi4Mfl era crpyKTypbi, OHa 

SaBMCMT OT TOro, flOCTaiOHHO JIM MCTMHHafl M noneSHafl MHCtJOpMaMMfl O HMlUe flBHO MflM HOflBHO 

saKOflnpoBaHa raivi. K aroiviy a BepHycb b maBe 8. 

Tenepb CTaHOBi/iTca nonaTHee, hto onpaBAbiBaei re BbiBOflbi, KOTopbie Mbi AenaeM m Ha6nK)fleHMi^. 
IVlbi HMKorfla He AenaeM BbiBOflOB m oflHux Ha5nK)fleHMM, ho Ha6nK)fleHna Moryr cbirpaib aHaHHTejibHyio 
ponb B npoLiecce flOKaaarenbCTBa, noKasbiBaa HeflocTaiKH HOKOTopbix KOHKypupyromux o6"bacHeHi/iM. 
IVlbi Bbi6MpaeM HaynnyK) reopnK), noTOMy hto apryivieHTbi (ronbKO HOKOTopbie m KOTopbix saBucflT ot 
Ha5nK3fleHm?i) y6efli/inM nac (na flannbiPi momoht), hto o6"bflCHeHMfl, npoAJiaraeMbie bcsmm ocTanbHbiMn 
KOHKypupyrammviM Teopnaivii/i Menee TOHHbi, Menee o6iuMpHbi nnn my6oKM. 

flaBaMTe cpaBHUM pucyHKH 3.1 i/i 3.3. nocMOTpnTe, HacKOJibKO OTnuHaHDTca stm abo KOHMenMnn 
HayHHoro npoMecca. l/!HflyKTMBM3M ocHOBbiBaeTca Ha Ha6nK)fleHHflx m npeflCKaaaHUflx, Torfla KaK nayKa b 
fleMCTBMTenbHOCTi/i ocHOBbiBaeTCfl Ha aaflanax m o6"bacHeHi/iflx. i/!HflyKTMBM3M npeflnojiaraoT, hto 
TeopuM KaKi/iM-TO o6pa30M M3BneKaK)T nnn nonynaKiT us Ha5nK3fleHMM, nnn flOKasbiBawT c noMoinbK) 
Ha5nKDfleHMM, Torfla KaK b fleMCTBHTenbHOCTH Teopnn HaHMHaroTca c HeflOKasannbix ri/inoTea, boshmklui/ix 
B HbeM-TO paayMe m, KaK npaBuno, npeduiecmeyHDmux Ha6niofleHMflM, ncKnioHaioLMMM KOHKypupyKDinne 
TeopuM. MHflyKTMBM3M MLneT flOKasaTejibCTBa npeflCKaaaHMM KaK BepoflTHbix 6yflyLMMX co6biTMM. 
npoqecc pemeHMfl aaflan AOKasbiBaeT oetflCHeHne, KOTopoe npeBocxoflUT Bce ocTanbHbie HMeioLMi/iecfl 

Ha flaHHblM MOMOHT 06"bflCHeHMfl. MHflyKTMBMSM — OnaCHbM 1/lCTOHHHK HOBTOpfllOmMXCfl OIUM6oK paSHOTO 

pofla noTOMy hto na nepBbiM Bsmafl, oh BecbMa npaBflonoflo6eH. Ho 3to ho TaK. 

ycneiuHO pemaa aaflany, HaynnyK) nnn n\o6yK) flpyryro, b kohohhom UTore Mbi nonynaeM Ha6op 
TeopuM, KOTopbie npeflnoHMTaoM HananbHbiM TeopujiM HecMOTpa na to, hto ohm CHOBa coflep>KaT 
aaflaHM. CneflOBaTenbHO, hobno KanecTBa, KOTopbie 6yflyT npMcymi/i hobhm TeopuflM; saBMCflT ot Toro, 
HTO Mbi nocHMTaeM HeflocTaTKaMM HaiuMX nepBOHananbHbix TeopuPi, to ecTb ot Tora, b hom 
aaKnioHanacb aaflana. HayKa xapaKTepi/iayeTca KaK cbommm aaflanaMM, TaK m cbommm MOTOflaMH. 
AcTponori/i, pemaromne aaflany cocTaBneHna 6onee MHTpuryKDinnx ropocKonoB 6e3 pi/icKa 5biTb 
yni/iHeHHbiMn b nenpaBOTe, Bpafl nn cosflann MHoro Toro, hto 3acny>KHBaeT HasBani/ia Haynnoro SHahna, 
fla>Ke ecnn ohm Mcnonb30Bani/i HacTOflLMi/ie naynnbie MOTOflbi (nanpuMop, nccneflOBaHne pbiHKa) m caMU 
B flocTaTOHHOM CTeneHM yAOBJieTBopeHbi HaPifleHHbiM pemeHneM. Saflana HacTOflmePi nayKH Bcerfla 
saKnioHaeTca b tom, HTo6bi noHATb KaKOM-TO acneKT CTpyKTypbi peanbHOCTH, nabicKMBan o6"bacHeHi/ifl, 
HacTonbKO oSmnpHbie m my5oKMe, ncTi/iHHbie m TOHHbie, nacKonbKO sto bo3mo>kho. 

Korfla Mbi CHMTaoM, hto peLunnn aaflany, Mbi ecTecTBOHHO npuHUMaeM HOBbiM Ha6op TeopuM bmocto 
CTaporo. l/lMeHHO nosTOMy nayKa, ecnn ee paccMaTpuBaTb KaK nmytMyK) o6"bflCHeHMM m pemaKDinyK) 
aaflani/i, ne CTaBi/iT (oaflann MHflyKi4MM». 1/1 hot Hi/iKaKora ceKpoTa b tom, noHOMy y nac aotdkho 
noflBHTbCfl HenpeoflonnMoe >KenaHne SKcnepuMeHTanbHO npunaTb oetflCHeHne, npeBocxoflamee Bce 
o6"bflCHeHMfl, KOTopbie Mbi MO>KeM npuflyMaTb. 



TepMHHOJIOrHH. 

CojiMncMSM — Teopufl o tom, hto cymecTByeT TonbKO oamh paayM, a to, hto Ka>KeTCfl BHSiuHeM 
peanbHOCTbK), — hs 6onee hom coh 3Tora paayMa. 

SaAana mhaykuum — nocKonbKy HayHHbie Teopnn HeB03M0>KH0 nornHecKH flOKaaaTb c noMombio 
Ha5nK)fleHMM, KaK mx mo>kho flOKaaaTb? 

Mhaykmm;! — npuflyMaHHbiM npoLiecc, c noMoinbK) KOTopora, KaK CHUTanocb, 6bmM nonyneHbi m 
HaKonneHHbix HaSntofleHi/iM nnn AOKaaaHbi c mx noMombto oGmne Teopnn. 
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SaAana — aaflana cyLMecTByei, Korfla Ka>KeTca, hto HeKOTopbie Hamn leopi/in, oco5eHHO mx 
o6"bflCHeHna, HeafleKBaiHbi m Tpe6yK)T ycoBepiueHCTBOBaHMfl. 

KpnTMKa — paiinoHanbHafl KpnTHKa cpaBHUBaer KOHKypupyKDinne reopnn c qenbio onpeAsneHun, 
KaKan m hmx npeflnaraer nyHLUne o5"bacHeHMn b cooTBeTCTBHn c KprnepnaMi/i aaflann. 

HayKa — t^enb naym — noHATb peanbHOCTb nepea o6'bflCHeHMfl. XapaKiepHbiM (xota m He 
eflMHCTBeHHbm) Memod KpumuKU, ncnonbsyeivibiM b HayKe — aKcnepi/iMeHTanbHan npoBepKa. 

3KcnepMMeHTaJibHa;i npoeepKa — aKcnepmvieHT, peaynbTar KOToporo MOKei npi/isHaib no>KHbiM 
oflHy nnn HecKonbKO KOHKypupytomux Teopm?i. 



PesioMe. 

B c|3yHflaMeHTanbHbix o6jiacTnx HayKH Ha6nK)AeHMe RayKe He5onbiuMX, eflBa paannHUMbix 3c|3ctDeKTOB 
npuBOflUT Hac k 6ojiee rpaHflMOSHbiM BbiBOflaM OTHOcmenbHO npupoflbi peanbHOCTH. Teivi He Menee, stm 
BbiBOflbi HeB03M0>KH0 JiornHecKM nonyHMTb TOJibKO M3 Ha6nioAeHMM. Mto >Ke flejiaer mx 
HeonpoBep>Km\/ibii\/iM? «3aflaHa i/iHflyKi4m/i». ComacHO i/iHflyKTMBM3My naynnbie reopnn OTKpbiBaKDT, 
SKCTpanonnpyn pesynbTaibi Ha5nK3fleHMM, m flOKasbiBaroT, nonynafl noflTBep>KAaK)mMe mx Ha5nK)fleHMfl. 
Ha caMOM flene MHflyKTMBHoe paccy>KfleHMe HenpaBMJibHo: HeB03MO>KHO SKCTpanonMpoBaib 
Ha6nKDfleHMfl flo lex nop, noKa p,na hmx ne cymecTByer o6"bflCHMTenbHoro CTep>KHa. OflnaKO 
onpoBep>KeHMe MHflyKTMBMSMa, a laioKe ASMCiBMienbHoe peiueHMe saAaHM MHAyKMMM aasMCMT ot 
npM3HaHMfl Toro, hto HayKa — 3to ne npoLiecc BbiBeAOHMfl npoACKaaaHMM m3 Ha6nK)AeHMM, a npouecc 
noMCKa o6"bflCHeHMM. CTanKMBancb c aaAansM, mn mlmom o6"bacHeHMfl cpeAH y>Ke cymecTByiomMX. 
SaisM Mbi HaHMHasM npoMscc peiueHMa saAaHM. HoBbie o5"bflCHMTenbHbie leopMM naHMHaioTCfl c 
HeAOKaaaHHbix rMnorea, KOTopbie wibi KpMTMKyeM m cpaBHMBasM b cooTBercTBMM c KpMTspMaiviM saAaHM. 
TeopMM, KOTopbie He BbiAep>KMBaK)T KpMTMKM, Mbi 0T6pacbiBaeM. TeopMM, BblAep>KaBLUMe KpMTMKy, 
CTaHOBflTca oSmenpMHflTbiMM, HeKOTopbie m3 HMX coAep>KaT saAaHM m noTOMy npMBOAflT Hac k noMCKy 
eme nyHLUMX oGtacneHMM. Becb npouecc HanoMMHaer 6MOJiorMHecKyK) sbojiiolimk). 

TaKMM o6pa30M, pemaa saAaHM m naxoA^ o6"bflCHeHMa, Mbi npMo5peTaeM Aa>Ke 6onbLue anaHMM o 
peanbHOCTM. Ho KorAa Bce CKaaano m CAenano, aaAaHM m oetflCHOHMa pasMemaroTCfl b HenoBenecKOM 
paayivie, KOTopbiM cboom cnoco5HOCTbK) paccy>KAaTb o6a3aH noABep>KeHHOMy 0LUM5KaM Moary, a 
AociaBKOM MHct3opMai4MM — noABep>KeHHbiM oiuM6KaM HyscTBaM. Mto >Ke TorAa p,aeT HenoBeHecKoiviy 
paayiviy npaso Ae^aTb BbiBOAbi 06 o6"beKTMBHOM BHemHSM peanbHOCTM, mcxoa^ m3 CBoero hmcto 
cy6"beKTMBHoro onbiia m paccy>KAeHMfl? 



Fjiaea 4. KpHxepHH peajibHOCXH. 

BejiMKMM c|3M3MK fanMnso rajiMnsM, KOToporo laioKe mo>kho CHMiaib nepBbiM cIdmsmkom b 
coBpewieHHOM CMbicne, CAenan MHoro OTKpbiTMM He TonbKO b caMOM cfjMaMKe, ho m b wieTOAonorMM 
HayKM. Oh BOCKpecMn ApeBHWio maoio o Bbipa>KeHMM oSlamx leopMM, KacaKDiAMXca npMpoAbi, b iviare- 
wiaTMHecKOM c|3opMe M ycoBepmeHCTBOBan ee, pa3pa6oTaB ivieroA CMcreiviaTMHecKMX 
3KcnepMMeHTanbHbix npoBepoK, xapaicrepMayHDiAMM nayKy, KaK Mbi ee snaeM. Oh yAanno Hassan raKMe 
npoBepKM cimenti, MriM «Ta>Kenbie McnbiTaHMfl». Oh oahmm m3 nepsbix nanan McnonbaoBaib renecKonbi 
Ann MayneHMfl He5ecHbix Ten, oh co6pan m npoananMSMpoBan AaHHbie p,n?\ renMoueHipMHecKOM leopMM, 
TeopMM o TOM, HTO 3eMna ABM>KeTca no op6MTe BOKpyr ConHua m BpamaeTcn BOKpyr CBoeM co6cTBeHHOM 

OCM. Oh LUMpOKO MSBeCTOH KaK aaiAMTHMK 3T0M TeopMM, M3-3a KOTOpOM OH M BCTynMn B 0>KeCTOHeHHblM 

K0Hc|3nMKT c l_|epKOBbK). B 1633 roAy Mhkbmsmmmji cyAMna ero KaK epoTMKa m noA yrposoM nbiTOK 
npMHyAMna BCTaTb na KoneHM m Bcnyx npoHMTaTb ajiuhhoo yHMSMTenbHoe OTpeneHMe, b KOTopoM 
roBopMnocb, hto oh «OTpeKaeTca» ot renMoqeHTpMHecKOM TeopMM m «npoKnMHaeT» ee. (JlereHAa rnacMT, 
MO>KeT M oium5ohho, hto, noAHasiuMCb na hofm, oh npo6opMOTan «eppur si muove...», hto snaHMno «m 
Bce-TaKM ona BepTMTCfl...».) HecMOTpn na 3to OTpenoHMe, ero ocyAMnM m npMroBopMnM k AOMamneMy 
apecTy, noA KOTopbiM oh ocTaBanca ao Konqa cboom >km3hm. Xots 3to HaKaaaHMe 6bmo cpaBHMTenbHO 

MSTKMM, OHO BHOnHO AOCTMmO CBOOM MOnM. KaK CKasan 06 3T0M f\K06 BpOHOBCKM: 

«B peaynbTaTe cpeAM Bcex ynenbix-KaTonMKOB na AonrMe roAbi BoqapMnocb MonnaHMe... 14enb cyAa 
M saKnioHeHMfl cocToana b tom, HTo6bi nono>KMTb kohom naynnoM TpaAMMMM CpeAM3eMHOMopbfl» (The 
Ascent of Mart, c. 218). 



«Bocxo>KfleHiie MejioBeKa». 
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KaKUM o6pa30M cnop 06 ycipoMCTse conHeHHOw CMCieivibi Mor mvierb CTonb flaneKO i/iflyiMi/ie 
nocneflCTBMfl, m noneiviy cnopmnKi/i CTonb crpacTHO OTCTai/iBann cbom noamim/i? fleno b tom, hto Ha 
caMOM flene cnop luen He 06 ycrpoMCTBe conneHHOM cucreivie, a o tom, KaK 6necTame fannneo 
aainnman HOBbiM m onacHbiM Bsmnfl na peanbHOCTb. Cnop men ho o cymecTBOBaHnn peanbHOCTH, 
nocKonbKy KaK rani/ineo, raK m l^epKOBb Bspmin b peanu3M, paayMHO nojiaran, hto BUflniviafl 
c|3M3MHecKaa BcensHHaa flSMCTBHTenbHO cymecTBysT m BosflSMCTByeT Ha namn nyBCTBa, BKntoHan m 
HyscTsa, ycuneHHbie TaKHMH npM6opaMM, KaK TenecKon. fannneo pacxoAnnca c uepKOBbK) b cboom 
noHMMaHm/i OTHOiueHi/ifl Me>Kfly cjDManHecKOM peanbHOCTbK), c oflHOM CTopoHbi, m HenoBeHecKHMH 
MbicnflMM, Ha6nK)fleHnaMM m paccy>KfleHMflMM, c flpyroM. Oh CHi/iTan, hto BceneHHyio mokho noHSTb, 
ocHOBbisancb na ynnBepcanbHbix, MaTeMaTunecKH cct)opMynnpoBaHHbix aaKonax, m hto Bce tikdam wioryT 
nonyHMTb Hafle>KHoe SHaHne 3tmx aaKOHOB, ecnn npi/iMOHflT era wieTOfl wiaTeiviaTMHecKOM cJaopMynnpoBKH 
M CMCTeMaTMHecKi/ix SKcnepmvieHTanbHbix npoBepoK. foBopn era cnoBaMn: «KHMra npupoflbi HanncaHa 
MaTeMaTMHecKHMM cmviBonaMM)). 3to 6bino cosHaTenbHoe cpaBHeHne c tom flpyraw KHuraiTi, Ha KOTopyK) 
TpaflMMMOHHO nonaranncb. 

rani/ineo nonrnvian, hto ecjin era motoa flOMCTBHTenbHO Hafle>KeH, to, rfle 6bi era mm npuMeHflJin, era 
BbiBOflbi Bcerfla 5yflyT 6onee npeflnoHTi/iTenbHbi, neivi Bce ocTanbHbie, nonynenHbie c noMOLMbK) APyrux 
MeTOflOB. lloaTOMy oh HacTanBan, hto Haynnoe paccy>KfleHMe npeBocxoflUT ne TonbKO HHTynMUHa m 
3flpaBbiM CMbicn, HO n pennmosHbie flOKTpi/iHbi h OTKpoBOHna. MivieHHO 3Ty nfleio, a ne 
rennoMeHTpuHecKyio Teopmo, KaK TaKOByK), BnacTH coHnu onacHOM. (H ohm 6bmn npaBbi, ecnn m 
cymecTByeT i/iflea, cnoco6Hafl BbisBaTb naynnyK) peBoriKDMHK) n ilpocBemeHne, cosflaTb neuepKOBHyK) 
ocHosy coBpewieHHOM MMBunnaaui/iH, to 3to 5bma mmohho ona.) Bbino aanpemeHO «npi/iflep>Ki/iBaTbCfl» 
rennoMSHTpi/iHecKOM Tsopnn i/inn «3ami/imaTb» ee kbk o6hficHfiK)LU,yK) bma hohhoto He6a. PaapemeHO 
6bino ncnonb30BaTb 3Ty TeopnK), ni/icaTb o hom, CHUTaTb ee «MaTeMaTMHecKm\/i flonymeHMeM» nnn 
aainnmaTb ee KaK motoa npoACKaaanna. l/lMeHHO nosTOMy KHi/ira rannneo ((Dialogue of the Two Workd 
Systems»\ KOTopan cpaBHUsana rennoLieHTpuHecKyio Teopmo c octDHMnanbHOki reoMeHTpuHecKoPi, 6bma 
i/i3"bflTa M3 nenaTH liopkobhom i4eH3ypoM. liana p,an CBoe comacne eu^e flo HanncaHi/in fani/ineo 3tom 
KHurn (xoTfl Ha cyfle m 6bin co3flaH BBOflUBLUUM b 3a6ny>KfleHMe flOKyivieHT o tom, hto fannneo 6bmo 
3anpeLneH0 Boo5Lne o5cy>KflaTb otot npeflMeT). 

C TOHKM 3peHMfl ncTopuM MHTopecHa cneflyKJ^afl CHOCKa: bo speMena rannnen Bonpoc o tom, 
flaBana nn rennoLieHTpi/iHecKafl Teopua nyHLUne npeACKa3aHna, hom reoqeHTpuHecKaa, eme ne 
CHMTancfl 6eccnopHbiM. l/lMeKDmneca Ha5niofleHMfl 6bmn ne cnmuKOM TOHHbiMH. flna noBbiiueHMfl toh- 
HOCTM reoLieHTpuHecKOM TeopuM npeflnaranncb cneu,uanbHbie nsMeneHUfl, m 6bmo cjtokho onpeflennTb 
npeflCKasaTenbHbie cnocoSnocTM flByx KOHKypupyramux TeopuM. Bonee Toro, Korfla fleno aoxoaut flo 
MenoHOM, OKa3biBaeTCfl, hto cymecTByeT hohto 6onbiuee, neM rennoMeHTpuHecKaa Teopna. rani/ineo 
CHMTan, HTO nnaneTbi flBM>KyTCfl no OKpy>KHOCTM, Torfla KaK na caMOM flene mx op6nTbi BecbMa 6nM3KM k 
3nnMncaM. TaKUM o6pa30M, 3tm flaHHbie ne BnncbiBanncb b Ty •-tacmHyio rennoMeHTpuHecKyK) TeopnK), 
KOTopyio 3amMman fannneo. (IVlHoraBaTO sa to, b neM oh 6bin y6e>KfleH M3-3a co5paHHbix Ha6nK)fleHHM!) 
Ho HecMOTpn na see oto, l^epKosb ne 3aHflna b 3tom cnope HHKaKOM no3ML(ni/i. Mhkbm3hl(hm 6bino 
6e3pa3nnHHO, rfle, KaK Kaaanocb, HaxoflSTca nnanoTbi; mx 3a5oTMna TonbKO peanbHOCTb. Mx 3a6oTMno, 
rfle flOMCTBHTenbHO naxoflaTCfl nnaneTbi, m ohm xoTenM noHSTb nnaneTbi Hepe3 o5tflCHeHMa, KaK 3to 
flenan TanMneo. HncTpyMeHTanncTbi m nosMTMBMCTbi CKa3anM 6bi, hto, nocKonbKy LjepKOBb 6bina raTOBa 
npMHSTb Ha6nK)flaTenbHbie npeflCKasaHMa TanMneo, flanbHeMLUMM cnop Me>Kfly hmmm 6bin 
Hei4enecoo6pa3eH, m hto era cnoBa u ece-maKU OHa eepmumcfi» 6binM a5conK)THO 6eccMbicneHHbi. Ho 
TanMneo, fla m l/!HKBM3m4Mfl, 3HanM 6onbiue. OTpMuan Hafle>KHOCTb naynnora 3HaHMfl, MHKBM3MTopbi 
noflpa3yMeBanM mmohho o5"bacHMTenbHyK) nacTb OToro snaHMJi. 

V\x MMpoB033peHMe 6bino OLUM6oHHbiM, HO OHO HO 6bino HenorMHHbiM. CneflyeT npMsnaTb, hto ohm 
CHMTanM OTKpoBOHMe M TpaflMMMOHHbiM aBTopMTOT MCTOHHMKaMM Hafle>KHoro 3HaHMfl. Ho y HMX 6bina M 
He3aBMCMMafl npMHMHa KpMTMKOBaTb Hafle>KHOCTb 3HaHMa, nonynoHHora MOTOflaMM PanMneo. Ohm MornM 
npocTO o5paTMTb Bceo6mee BHMMaHMe na to, hto HMKaKoe KonMHecTBO Ha6nK)fleHMM MnM cnopoB ne 
cnoco5HO flOKasaTb, hto oflHO oetflcneHMe c|DM3MHecKora asneHMS mctmhho, a flpyroe no>KHO. KaK ohm 
BbipasMnMCb 6bi, Bor Mor ocymecTBHTb Te >Ke caMbie Ha6nK)fleHMfl 5ecK0HeHH0 5onbLUMM KonMHecTBOM 
pasHbix cnoco6oB, a noTOMy 3aflBnflTb o cboom 3HaHMM Toro MOTOfla, KOTopbiM Oh Bbi6pan, 
ocHOBbiBancb TonbKO na cbomx co6cTBeHHbix oiuM6oHHbix Ha6nK)fleHMflx m npMHMHax — 3to hmctom 
BOflbi TmecnaBMe m caMoyBepeHHOCTb. 

B HOKOTopoM CTeneHM OHM cnopMnM 3a CKpoMHOCTb, 3a npM3HaHMe noflBep>KeHHOCTM HenoBeKa 
oiuM6KaM. H, ecnM y>K PanMneo 3aflBnfln, hto renMOLieHTpMHecKaa TeopMfl 6bina KaKMM-TO o6pa30M 
flOKa3aHa MnM 6nM3Ka k TOMy, HTo5bi 6biTb flOKa3aHHOM, b neKOTopoM MHflyKTMBHOM CMbicne, to mx cnop 
He 6bin 6eci4enbHbiM. EcnM PanMneo CHMTan, hto era MOTOflbi MoryT o6ecneHMTb nK)5oM TeopMM 
aBTopMTOT, cpaBHMMbiM c TOM, KOTopora l4epK0Bb Tpe6oBana flnn cbomx aoktpmh, ohm MMenM npaBO 

^ «flnanor o AByx maBHeMiuMX cucTeiviax Mnpa» 
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KpnTMKOBaTb ero 38 caMoyBepeHHOCTb (i/inn, ksk ohm roBopunn, aa 6oroxynbCTBo), xota, 6e3ycnoBHO, no 
STi/iM wiepKaM caMM OHM 6biJiM caMoyBepeHHbi fla>Ke b 6onbiueM creneHM. 

TaK KaK >Ke Mbi M0>KeM aamMTMTb fariMneo or Mhkbi/13mlii/im? KaKOM flon>KHa 6bina 6biTb satuMia 
fariMneo nepefl o6BMHeHMeM b tom, hto oh criMiuKOM MHoro 5epeT na ce5fl, aaaBnaa, hto naynnbie 
TeopMM coflep>KaT Hafle>KHoe anaHMe peajibHOCTM? nonnepwaHCKaa aaiMMia nayKM KaK npoMecca 
pemeHMfl aaflan m noMCKa oetflcneHMM cawia no ce6e HeflocTaioHHa. fleno b tom, hto caMa l_|epK0Bb 
5bma npe>KAe Bcero sanHTepecoBaHa b o5"bflCHeHMflx, a He b npeflCKaaaHunx m ho npennTCTBOBana 
Towiy, HTo6bi fariMneo peiuan aaflaHM c noMombio nK36oM Bbi6paHH0M mm TeopMM. Ona nonpocTy ne 
comaLuajiacb c tom, hto pemeHMfl fariMneo (KOTopbie ona nasbiBana npocTbiMM «MaTeMaTMHecKMMM 
n/inoTe3aMM») MMenM xoTb KaKoe-TO OTHomeHMe k BHemneM peanbHOCTM. KaK-HMKaK pemeHMe aaflan — 
npoLiecc, nonnocTbio npoMcxoflnmMM b HenoBenecKOM paayMe. Bo3mo>kho, fanMneo BMflen Becb MMp KaK 
KHMry, B KOTopoM saKOHbi npMpoAbi HanMcaHbi MaTeMaTMHecKMMM CMMBonaMM. OflHaKO 3T0 Bcero nMiub 
MeTac|3opa, nocKonbKy raM neT o6"bflCHeHMM Haxo>KfleHMfl nnaneT Ha op6MTe. Mbi caMM cosAanM tot 
c|3aKT, HTO Bce saflaHM M pemeHMfl naxoflJiTca b Hac. Pemafl HayHHbie saflaHM, nepea o6cy>KfleHMe Mbi 
npMxoflMM KTeM TeopMSM, o6"bflCHeHMfl KOTopbix Ka>KyTCfl HaM HaMnyniuMMM. To ecTb, hm b koom Mepe He 
OTpMLian, HTO pemaTb saAaHM Heo6xoflMMO m nonesHO, l/!HKBM3Mi4Mfl m coBpeMennbie CKenTMKM BnpaBe 
cnpocMTb Hac, KaK CBflaano pemeHMe naynnbix aaflan c peanbHOCTbio. IVlbi M0>KeM cnecTb naiuM «nyHiuMe 
o6"bflCHeHMa» ncMxonoPMHecKM yflOBnoTBopMTenbHbiMM. IVIbi MO>KeM nocHMTarb mx noneshbiMM flna 
npeflCKaaaHMa. Mbi, 6e3ycnoBHO, naxoflMM mx >KM3HeHH0 Ba>KHbiMM b nio6oM o6nacTM rexHMHecKoro 
TBopnecTBa. Bce 3to onpaBflbiBaeT Ham nenpepbiBHbiM homck stmx pemeHMM m McnonbsoBaHMe mx 

MMeHHO B 3TMX MOnflX. Ho nOHeMy Mbi 06fl3aHbl BOCnpMHMMaTb MX KaK CfDaKT? B flOMCTBHTenbHOCTM. 

l/lHKBM3Mi4M5q BbiHyflMna fanMneo cflenaTb cneflyiomee 3aflBneHMe: SeMnn HenoABM>KHa, a ocTanbhbie 
nnaHOTbi flBM>KyTCfl BOKpyr Hee; ho TpaeKTopMM flBM>KeHMfl 3tmx He5ecHbix Ten pacnonoKOHbi neKOTopbiM 
cno>KHbiM o6pa30M, KOTopbiM, c TOHKM 3peHMa HaSnioflaTenfl na 3eMne, TaK>Ke cornacyeTca c tom, hto 
ConHue HenoflBM>KHO, a SoMna m APyrMe nnaneTbi flBM>KyTca. 9] Ha30By 3to «Mhkbm3mmmohhom TeopMeM» 
conHOHHOM CMCTeMbi. EcnM 6bi MHKBM3MMM0HHaa TeopMfl 6bina MCTMHHOM, Mbi Bce eme >KflanM 5bi ot 
renMoqeHTpMHecKOM reopMM TOHHbix npeflCKa3aHMM OTHOCMTenbHO pe3ynbTaT0B Bcex acTpoHOMMHecKMX 
Ha5niofleHMM c SoMnM, fla>Ke ecnM cjDaKTMHecKM ohm 6binM 6bi no>KHbiMM. CneAOBarenbHO, mokbt 
noKa3aTbca, hto nio6bie Ha6niofleHMa, na nepBbiM Bsrnafl noflTBep>KflaK)mMe renMouoHTpMHecKyio 

TeopMK), B paBHOM CTenOHM nOflTBep>KAaK)T M MHKBM3MI4M0HHyK) TOOpMIO. 

l\/lo>KHO pacmMpMTb TeopMKD I/IHKBM3MI4MM RHa o6"bflCHeHMfl 6onee flOTanbHbix Ha6niofleHMM b 
noflflep>KKy renMoqeHTpMHecKOM reopMM, KaK-To: Ha6niofleHMe c|3a3 Benepbi m ManenbKMX 

flOnonHMTenbHblX ABM>KeHMM (Ha3blBaeMblX «C06CTBeHHblMM flBM>KeHMflMM») HeKOTOpblX 3Be3fl 

OTHOCMTenbHO He6ecHOM cc|3epbi. flna 3Toro Heo6xoflMMO nocTynMpoBaTb, hto fla>Ke 5onee cno>KHbie 
flBM>KeHMa B npocTpancTBe ynpaBnaioTcn 3aK0HaMM c|3M3mkm, BecbMa ornMHHbiMM ot Tex, KOTopbie 
fleMCTByioT Ha nameM npeflnono>KMTenbHO HenoflBM>KHOM SeMne. Ho 3tm ABM>KeHMa MoryT OTnMHaTbca 
poBHO HacTonbKO, HTo5bi ocTaBaTbCfl cornacoBaHHbiMM c Ha5niofleHMaMM na SeMne, HaxoflnmeMcn b 
flBM>KeHMM, a MX 3aKOHbi 6yflyT aHanorMHHbi tbm, KOTopbie cymecTByioT 3flecb. Bo3MO>KHbi MHorwe 
noflo6Hbie TeopMM. B caMOM flene, ecnM 6bi npaBwnbHbie npeflCKa3aHMfl 6binM namMM eAMHCTBennbiM 

OrpaHMHeHMBM, Mbi MOrnM 6bl M306peCTM TeopMM O TOM, HTO B KOCMMHeCKOM npOCTpaHCTBO npOMCXOflMT 

Bce, HTO HaM yroflHO. HanpMMep, oflHM Ha6nK)fleHMfl HMKorfla ne CMornM 5bi MCKnioHMTb reopMio o tom, 
HTO SoMnn 3aKnK)HeHa b rMranrcKMM nnanerapMyM, npeflCTaBnaiomMM co6om MOflenb 
renMoueHTpMHOCKOM conneHHOM CMCTOMbi, m hto bho 3Toro nnaHeTapMyMa HaxoflMTcn Bce hto BamePi 
flyme yroflHO MnM Boo5LMe HMHero. HTo6bi ynecTb coBpeMeHHbie Ha6niofleHMa, cneflyeT npMSHaTb, hto 
nnaHOTapMio TaK>Ke npMmnocb 6bi nepeopMOHTMpoBaTb MMoynbCbi HamMX paflapoB m na3epoB, 
3axBaTbiBaTb HamM KOCMMHecKMe MccneflOBarenbCKMe paKeTbi m fla>Ke KOCMOHaBTOB, nocbinaTb o5paTHO 
no>KHbie coo6LneHMfl ot hmx m BOSBpamarb mx c noflxoflaiuMMM o6pa3i4aMM nyHHoro rpyHTa, MSMeHflTb 

HamM BOCnOMMHaHMfl M T.fl. B03M0>KH0, 3Ta TeopMfl a5cypflHa, ho ee HeB03M0>KH0 MCKniOHMTb c 

noMombK) 3KcnepMMeHTa. KpoMe Toro, hm oflny TeopMio Henb3fl MCKnioHMTb, ocHOBbiBancb TonbKO na 
TOM, HTO ona «a6cypflHa»: HHKBM3Mi4Mfl, p,a m 6onbmMHCTBO moAOM bo BpoMena fanMneo, CHMTanM 
BepxoM a6cypfla 3aflBnflTb, hto SeMna flBM>KeTca. Beflb Mbi ne MO>KeM nonyBCTBOBarb ee ABM>KeHMe, ne 
TaK nM? Korfla ona flBM>KeTCfl, KaK npM 3eMneTpaceHMM, Mbi nyBCTByoM 3to 6e3omM6oHHO. foBopar, hto 
fanMneo b TenoHMe HecKonbKMX neT OTKnaflbiBan ny6nMHHyio 3aLHMTy renMoueHTpMHecKOM TeopMM ho 

M3-3a 6oa3HM MHKBM3M14MM, a M3-3a 6oa3HM 5blTb OCMeflHHblM. 

HaM TeopMfl I/IHKBM3M14MM Ka>KeTC5q 6e3Hafle>KHO 3anyTaHHOM. lloHeMy Mbi flon>KHbi npMHSTb CTonb 
cno>KHyio M cneu,u(pu'-iecKyK} oqeHKy mmohho raKoro BMfla He5a, Korfla HenpMyKpamoHHaa renMouoHTpM- 
HecKan KOCMonorMJi flaeT to >Ke caMoe, TonbKO c MeHbmMM a>KMOTa>KeM? IVlbi MO>KeM cocnaTbcn Ha 
npMHMMn 6pMTBbi OKKaMa: «He Hy>KHO npMflyMbiBarb HMHero nMmnero, ecnM b stom hbt 
Heo6xoflMMOCTM», — MnM, KaK MHO 5onbme HpaBMTcn, — «He ycno>KHaMTe o5"bflCHeHMfl, ecnM b 3tom ner 
Heo6xoflMMOCTM», noTOMy HTO B npoTMBHOM cnyHao MsnMmHMe ycno>KHeHMa ocTanyTCJi 6e3 oGtacHeHMJi. 
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OflHaKO HannHne nnn OTcyicTBue «3anyTaHH0CTi/i» i/inn «n3JimuHeM ycno>KHeHHOCTH» o6"bacHeHi/ifl 
saBi/icMT OT Bcex ocranbHbix nflew m o6"bflCHeHMM, KOTopbie cocTaBnnioT winpoBoaapeHne nenoBeKa. 
HHKBuanLina CMHTana, hto nflea o flBH>KyLMeMCfl Seivine — nanmuHee ycno>KHeHi/ie. 3Ta nflea 
npoTMBopeHMT 3flpaB0My CMbicny; OHa npoTHBopeHUT CBflmeHHbiM nucaHnaivi; m (ohm CKaaann 5bi) 
cymecTByer npeKpacHoe oetacHeHne, KOTopoe BnonHe o6xoflMTCfl 5e3 Hee. 

Ho cyLMecTByer nn? fleMCTBurenbHO nn reopi/ia HHKBuanqm/i flaer anbTepHaTMBHbie o6"bflCHeHMfl, 
nuiueHHbie npoTMBopenamux HHTymim/i «ycno>KHeHHM», npucymux rennoMeHTpuHecKOM cucTeivie? 
flaBawTe paccwioTpuM nonoflpo6Hee, KaKUM o6pa30M leopufl Hhkbi/ishuum paccMaTpuBaeT Bce. OHa 
o5"bacHfleT BUflniviyK) HenoflBi/i>KHOCTb Sewinn, roBopa, hto ona fienfiemcff HenoflBi/i>KHOM. KaK nonno v\ 
my6oKo! BeaycnoBHO, 3to o6"bflCHeHMe npoBocxoAUT oGtacHeHne fannneo, KOTopoMy npmunocb 
HeMano noipyfli/iTbCfl m onpoBepmyib HOKOTopbie o6menpMHflTbie noHflTna o cune m HHepMnn, HTo6bi 
o6"bacHi/iTb, noneiviy wibi ne omymaeivi flBM>KeHMe SeivinM. Ho KaK reopufl l/lnKBuanqm/i cnpaBi/iTca c 6onee 
cjio>KHOM saflaneM o5"bflCHeHMfl flBM>KeHMa nnaneT? 

reni/ioi4eHTpMHecKan reopua o6"bacHfleT mx flBH>KeHMe leivi, hto wibi bmaum, KaK nnaneTbi flBM>KyTCfl no 
He5y cjio>KHbiMM neinflMM, noTowiy hto, b fleMCTBmenbHOCTH, ohm flBi/i>KyTca b npocTpancTBe no 
ManeHbKi/iM OKpy>KHOCTaM (mjim ajinnncaivi), ho m Seivinn TO>Ke flBM>KeTCfl. OetflCHenne l/lnKBuauMMH 
saKJiioHaeTca b tom, hto Mbi Bi/iflmvi, KaK nnaneTbi flBM>KyTCfl no He5y cno>KHbii\/iM noTnaMU, noTOMy hto 
OHM 1/1 B npocTpaHCTBe flBH>KyTCfl cno>KHbiMM neTTiflMn; HO (m 3flecb B cooTBeTCTBHi/i c MnKBuauMMePi 
cjieflyeT cyTb oetflCHOHna) aTHivi cno>KHbiM flBM>KeHneM ynpaBnaoT npocToPi ochobhom npi/iHunn, a 
i/iMeHHo: nnaneTbi ABM>KyTca TaK, hto, Korfla Mbi CMOTpmvi na hux c Seivmn, Ka>KeTCfl, hto m ohh, m Sewina 
flBi/i>KyTCfl no npocTbiM op5MTaM BOKpyr Connua. 

MTo6bi noHSTb flBH>KeHMe nnaneT na ocHOBe Teopnn HHKBuaminn, neoGxoflUMO nonaTb 3tot 
npuHMnn, nocKonbKy Hanaraeivibie mm orpaHUHeHUfl — ocHOBa Bcex AeTanbHbix o6"bacHeHHM, KOTopbie 
MO>KHO cflenaTb b paMKax 3tom Teopnn. Hanpmviep, ecnn 6bi Koro-TO cnpocunn, noneiviy napaA nnaneT 
npoMSOLuen TaKoro-TO Hucna nnn noneiviy nnaneTa i/i3MeHi/ina TpaeKTopmo CBoero ABM>KeHna no He6y na 
noTnio onpeAeneHHOM c|DopMbi, OTBeT BcerAa 6bm 5bi cneAyiommvi: «noTOMy hto i/imohho TaK Bce Bbirna- 
Aeno 6bi, ecnn 6bi reni/ioMeHTpuHecKaa Teopua 6bina mctmhhom». l/lTaK, 3to m ecTb KOCMonori/ifl — 
KOCMonori/ifl I/Imkbhsmmmm, — KOTopyio mo>kho noHSTb TonbKO Ha ocHOBe OTnuHHOM OT Hee, 
renMoqeHTpi/iHecKOM KOCMonorm/i, KOTopoM ona npoTHBopenuT, ho KOTopyio nonnocTbio KonnpyeT. 

Ecnn 6bi MnKBuai/iuMfl Bcepbea nonbiTanacb noHSTb iviup na ochobo Teopnn, KOTopyio ona nbiTanacb 
HaBflsaTb fannneo, ona 6bi TO>Ke noHana ee ry5i/iTenbHyio cna6ocTb, a i/iivieHHo: hto ona ho pemaeT Ty 
saAany, KOTopyio mvieeT qenbio pemnTb. Ona ho o6"bacHfleT ABM>KeHi/ie nnaneT «6e3 ycno>KHeHHM, 
npucymux rennoMeHTpuHecKOM CMCTeMe». HanpoTUB, OHa HeM36e>KHO BKnioHaeT 3Ty cucTeiviy KaK nacTb 
CBoero co6cTBeHHoro npuHquna o5"bflCHeHMfl ABM>KeHMfl nnaHOT. HeB03MO>KHO noHSTb winp nepea 
Teopnio HHKBHSMLim/i, He noHflB npe>KAe rennoMeHTpuHecKyio Teopmo. 

CneAOBaTenbHO, Mbi He oiuM5aeMCfl, KorAa CHUTaoM TeopnK) l/lnKBuai/mm/i CKpbiTbiM ycno>KHeHi/ieM 
renMoqeHTpi/iHecKOM Teopi/in, a ne Hao5opoT. Mbi nprnunn k TaKOMy BbiBOAy, ne cpaBHUBaa TeopnK) 
Hhkbi/ismmmm c coBpeMeHHOM KOCMonomeM, hto 5bino 6bi paBHoqeHHO saMKhyTOMy Kpyry, a Bcepbea 
BocnpuHMMafl 3Ty Teopmo KaK o6"bflCHeHMe Mnpa. 9\ y>Ke ynoMnnan Teopmo o neneHi/iH c noMombK) 
TpaBbi, KOTopyio MO>KHO MCKnioHMTb 5e3 3KcnepMMeHTanbH0M npoBepKM, nocKonbKy ona ho coAep>KMT 
o5"bflCHeHMM. I/I BHOBb y Hac ecTb Teopi/ifl, KOTopyio mo>kho ncKnioHMTb 5e3 3KcnepnMeHTanbHOM 
npoBepKH, nocKonbKy ona [xaei nnoxne o5"bflCHeHMn — o6'bflCHeHMfl, KOTopbie caMi/i no ce6e xy>Ke, neM 
TO, KOTopbie npoAnaraoT KOHKypupyiomafl Teopna. 

KaK a y>Ke CKaaan, HHKBHsnTopbi 6binM peanncTaMi/i. Tom ho MeHee, mx Teopun wueei o6myK) c 
GonnncnaMOM nepTy: v\ la v\ APyran npoBOA^T nponsBonbHyio rpaHnqy, aa KOTopyio, KaK ohm 
yTBep>KAaioT, HenoBenecKUM paayM ho mmoot AOCTyna, nnn aa KOTopoM, no KpaPiHeM Mepe, petueHne 
aaAan — oto ho nyTb k noHUMaHmo. flnn connncucTOB 3Ta rpaHMqa OKpy>KaeT nx co6cTBeHHbiM Moar, 
nnn, BoaMO>KHO, MX a6cTpaKTHbiM paayM, nnn HeMaTepnanbHyio KjUiy. flnn HHKBuanMHH 3Ta rpaHULia 
oxBaTbiBaeT bck) SeMnio. HoKOTopbie coBpeMeHHbie npoACTaBHTenn Teopnn KpeaMHOHnaMa BepsT b 
cymecTBOBaHne TaKOM >Ke rpaHnqbi, TonbKO ho npocTpaHCTBeHHOM, a BpeMOHHOM, nocKonbKy ohm 
CHMTaioT, HTO BcenoHHaM 5bina coaAana Bcero mecTb Tbican noT naaaA m AononHena bboa^ilmumh b 
3a6ny>KAeHi/ie CBi/iAeTenbCTBaMU o 6onee paHHUx co6biTMnx. Buxeeuopu3M — 3to Teopua o tom, hto He 
MMeeT CMbicna o5"bflCHnTb noBeAOHne nioAeM na ochobo BHyTpennux ncuxi/iHecKnx npoLieccoB. flnn 
6MxeBMopncTOB eAMHCTBeHHOM npneMnoMOM nci/ixonomeM ABnaeTCfl nayneHne Ha6nK)AaeMbix peaKUUM 
HenoBOKa na BHeiuHne paaApa>KMTenM. TaKUM o5paaoM, ohm npoBOA^T tohho TaKyio >Ke rpani/iuy, KaK i/i 
connncMCTbi, OTAenan HenoBenecKUM paayM ot BHemneM peanbHOCTn; TonbKO connncucTbi roBopsT o 
6eccMbicneHH0CTM paccy>KAeHMM, o hom-to, HaxoA^LMeMcn no APyryio CTopony 3T0M rpannMbi, a 
6MxeBMopncTbi roBopjiT o 6eccMbicneHH0CTH paccy>KAeHMH o tom, hto HaxoAHTca no 3Ty CTopoHy 
rpaHMMbi. 
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B CBjqsM c 3TMM cyinecTByeT 6onbiuoM Knacc poACTBeHHbix reopuM, ho Mbi Bnonne MO>Kei\/i 
paccMaTpuBBTb nx KaK BapnaHTbi conMncM3Ma. Ohm OTni/iHaroTCfl Apyr ot APyra leivi, rp,e npoBOAJiT 
rpani/iLiy peanbhocTH (nnn rpaHnqy tom nacTH peanbHOCTH, KOTopaa noHfliHa nepea pemeHne aaAan) m 
Tewi, no KaKyKD CTopony stom rpannLibi ohm Mmyr anaHMe. Ho Bce ohm CHMTaK)T, hto nayHHbiM 
pai4MOHanM3i\/i m APyrMe pemeHMfl saAan nenpMMeHMMbi aa npeAenaMM 3tom rpahMUbi — sto npocTO 
Mrpa. Ohm Moryr AonycTMTb, mo aia Mrpa MO>KeT 6biTb yAOBneiBopMiejibHOM m noneanoM, ho ona 

OCTaeiCfl BCerO riMLUb MrpOM, M3 KOTOpOM HeB03MO>KHO CAOJiaTb 060CH0BaHHblX BblBOAOB OTHOCMTeJlbHO 

peanbHOCTM, HaxoAfliAeMca no p,py\y\o CTopony rpahULibi. 

Ohm OHOHb noxo>KM b CBoewi ochobhom B03pa>KeHMM pemeHMK) aaAan KaK cpeACTBy cosAaHMfl anahMa, 
cocTOfliAeMy b tom, hto pemeHMe aaAan ne Aenaei bhboaob m3 kbkmx 6bi to hm 5bmo nepBMHHbix 

MCTOHHMKOB MOTMBaMMM. B paMKaX Bbl5paHHblX MMM TpaHMM CTOpOHHMKM BCOX 3TMX TOOpMM HOTiaraiOTCfl 

Ha MeTOAonorMK) pemeHMfl saAan, 5yAyHi/i yBepeHHbiMM b tom, hto noMCK nyHLuero m3 MMeKDiuMxca 
o6"bacHeHMM — 3to TaK>Ke m cnoco5 naMTM cawiyto MCTMHHyio m3 MMeromMxca TeopMM. Ho MCTMhy ot- 
HOCMTenbHO Toro, hto naxoAMTCfl 3a npeAenaMM 3tmx rpaHMq, ohm MLAyT rAe-TO eme, m boo ohm MiuyT 

MCTOHHMK nopBMHHOM MOTMBaqMM. flflfl peTlMTMOSHblX JIHDAeM pOflb TaKOfO MCTOHHMKa MO>KeT CblfpaTb 

6o>KecTBeHHoe otkpobbhmo. CoriMncMCTbi AOBepnKDT TonbKO HenocpeACTBOHHOMy onbiTy cbomx 
co6cTBeHHbix MbicneM, KaK 3to Bbipa>KeHO b KnaccMHecKOM apryMOHTe Pene fleKapTa cogito ergo sum 
(«Mbicnio, cneAOBaTenbHO, cyiAecTByK)»). 

HecMOTpn na CTpeMneHMe CTpoMTb cbokj c|3Mnococ|3MK) na 3tom npeAnono>KMTejibHO tbopaom ochobo, 
B AeMCTBMTejibHOCTM, floKapT no3Bonfln ce6e AsnaTb MHoro APyrMX AonymeHMM m onpeAeneHHO ne 5bm 
coTiMncMCTOM. Ha caMOM Asne b mctopmm 6bmo onenb Mano MCTMHHbix coriMncMCTOB, ecjiM TaKOBbie 
Boo5Lue 6binM. CoriMncMSM o5biHHO 3aiAMLAanM nMiub KaK cpeACTBO nanaAOK na naynnoe paccy>KAeHMe 
MfiM KaK cpeACTBO K nonyneHMK) OAHoro m3 mhofmx era BapMaHTOB. Ho TOMy >Ke npMHMMny xopoiuMM 

CnOC05 3aLAMTMTb HayKy ot BCeB03MO>KHOM KpMTMKM M HOHSTb MCTMHHyK) CBfl3b Me>KAy pa3yM0M M 

peanbHOCTbK) — 3to paccMOTpeTb apryMeHTbi npoTMB coriMncMSMa. 

EcTb CTaHAapTHan c|DMnococ|3CKafl myTKa o npoc|3eccope, HMTaKDiAOM neKMMio b 3atAMTy conMncM3Ma. 
JleKMMfl HacTOJibKO y6eAMTejibHa, hto KaK TOJibKO ona 3aKaHHMBaeTca, HecKonbKO CTyAeHTOB cnemaT 
no>KaTb pyKy npocjaeccopa. «BenMKonenHO. f\ comacen c Ka>KAbiM cnoBOM», — MCKpenne npM3HaeTCfl 
OAMH CTyAOHT. — «f1 TO>Ke», — raBopMT APyroM. «IV!He oneHb npMATHO 3to cnbimaTb, — raBopMT 
npocjDeccop. — TaK peAKO npeACTaBnaeTCfl B03MO>KHOCTb BCTpeTMTb co6paTbeB-conMncMCTOB». 

B 3T0M luyTKe HeaBHO npMcyTCTByeT bockmm apryMOHT npoTMB conMncM3Ma. Era mo>kho 
ccfjopMyriMpoBaTb cneAyioiAMM o6pa30M. B hom >Ke kohkpstho 3aKnK3Hanacb TeopMfl, c KOTopoM 
comaiuajiMCb 3tm CTyAOHTbi? Bbina jim 3to Teopwa npocf^eccopa o tom, hto CTyAeHTOB ne cymecTByeT, 
noTOMy HTO cymecTByeT TonbKO npocjaeccop? HTo6bi b sto noBepMTb, npe>KAe Bcero, mm Heo6xoAMMO 
6bino KaKMM-TO o5pa30M o5omtm apryMOHT floKapTa cogito ergo sum. M ecriM 6bi y hmx 3to nonyHMnocb, 
OHM y>Ke He 6bmM 6bi coriMncMCTaMM, nocKonbKy ocHOBHoe nonoKOHMe coriMncMSMa 3aKnK3HaeTca b tom, 
HTO coriMncMCT cymecTByeT. Mjim Ka>KAbiM CTyAeHT 6bm y6e>KAeH b TeopMM, npomueope<-iaui,eu TeopMM 
npoclDeccopa, TeopMM o tom, hto cymecTByeT KOHKpeTHbiM CTyAOHT, ho hot hm npocjaeccopa, hm APyrMX 
CTyAeHTOB? 3to na caMOM p,ene CAenano 6bi mx Bcex coriMncMCTaMM, ho hm oamh m3 CTyAOHTOB ne 
comacMJicfl 6bi c TeopMOM, KOTopyro npeA^aran npoc|3eccop. CneAOBaTenbHO, hm oamh m3 3tmx 
B03M0>KHbix BapMaHTOB He 03HaHaeT, HTO saiAMTa conMncM3Ma npoc|DeccopoM y6eAMna CTyAOHTOB. Ecjim 
ohm comacflTCfl c mhohmom npoc|Deccopa, ohm ho 6yAyT conMncMCTaMM, a ecnM ohm CTanyT 
coriMncMCTaMM, ohm y6ep,ajca b tom, hto npoclDeccop oiuM6aeTcn. 

Otot apryMeHT naiieneH na to, HTo6bi noKasaTb, hto conMncM3M HeB03MO>KHO 3aLUMTMTb 6yKBanbH0, 
noTOMy HTO, comaiuaflcb c noAo5HOM saiAMTOM, nenoBOK hoabho npoTMBopoHMT ePi. Ho nam npoc|3eccop- 
coriMncMCT Mor nonbiTaTbca M36e>KaTb 3Tora apryMeHTa, CKasaB hto-to BpoAe: «?1 Mory 3aLAMTMTb 
conMncM3M M HeMSMeHHO p,ena\o 3to. 9] 3aLUMLAaK) era ne ot APyrMX nioAeM, nocKonbKy APyrMX nioAeM ne 
cymecTByeT, ho ot npoTMBonono>KHbix apryMOHTOB. 3tm apryMOHTbi nonaAaioT b none Moero BHMMaHMfl 
OT moASM M3 CHa, KOTopbie BeAyT ce6fl kbk MbicnniAMe cymecTBa, nacTO npoTMBonocTaBnaioLAMe cbom 
MbicnM MOMM. Mofl neKMMfl M apryMOHTbi, b neM coAep>KaiAMecfl, nanpaBnenbi ne na to, HTo6bi y6eAMTb 
3TMX nioAeM M3 CHa, a na to, HTo6bi y5eAMTb ce6a — noMOHb ce6e npoacHMTb cbom MbicnM». 

OAHaKO, ecnM cymecTByioT mctohhmkm MbicnePi, KOTopbie BOAyT ce6fl, kbk ecnu 6bi ohm 6binM 
He3aBMCMMbi OT Kora-nM6o, TO OHM HenpeMOHHO ffenffiomcff nesaBMCMMbiMM ot Kora-nM6o. EcnM a 
onpeAenaKD «ce5fl» KaK co3HaTenbHyK) cymnocTb, o6naAaK)LuyK) MbicnaMM m nyBCTBaMM, nanMHMe 
KOTopbix oco3HaK), TO «nK)AM M3 CHa», c KOTopbiMM 3, no-BMAMMOMy, B3aMMOAeMCTByK), no 
onpeAeneHMK) — neHTO OTnMHHoe ot y3K0 onpeAeneHHoro «MeHa», a noTOMy a Aon>KeH AonycKaTb, hto 
KpoMe MeHJi cymecTByeT hto-to eme. EcnM 6bi a 6bin apbiM conMncMCTOM, y Mena ocTanca 5bi 
eAMHCTBeHHbiM BbixoA: CHMTaTb nioAeM M3 CHa co3AaHMflMM Moero noAC03HaTenbHora pa3yMa m, 
cneAOBaTenbHO, nacTbio «MeHa» b 6onee cbo5oahom CMbicne. Ho TorAa a BbiHy>KAeH 6bin 6bi 
AonycTMTb, hto y «MeHfl» onenb MorymecTBeHHafi CTpyKTypa, GonbLuafl nacTb KOTopoM ne 3aBMCMT ot 
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Moero co3HaTenbHoro B paiviKax 3tom CTpyKiypbi npucyrcTsyK)! HeKOTopbie cyinHOCTH — jiioam m3 
CHa, — KOTopbie, HecMOTpa Ha to, hto aBnnHDTCfl Bcero numb cociaBrifliommviM paayivia 
npeflnonaraeMoro connncucTa, eeflyi ce6fl cjiobho apbie aHTHconnnci/icTbi. 9] He Mor 5bi nasBarb ce5n 
connncMCTOM LiennKOM m noriHOCTbio, nocKonbKy aroro Bsmnfla npMflep>Ki/iBanacb 5bi TonbKO ysKO 
onpefleneHHafl nacTb Mena. MHO>KecTBO, no-BUflmvioMy, 5onbLiJMHCTBO MHeHnPi, Haxoflainnxcn b 
npeAenax Moero paayivia, b qenoM npoTHBOCTOflni/i 6bi connnci/iaiviy. 9] Mor 6bi nayHHTb «Hapy>KHyK)» 
HacTb ce6n m o6Hapy>KMTb, hto OHa, no-BUflmvioMy, noflHUHaeicn onpefleneHHbiM aaKonaivi, leivi >Ke 
saKOHaM, KOTopbie, no cnoBawi yHe6HMKOB H3 CHa, npmvieHmvibi k TOMy, hto ohm HasbiBaKDi c|3M3MHecK0M 
BceneHHOM. 9] o5Hapy>Knn 5bi, hto BHetuHfla nacTb ropasflo 5onbLue BHyTpeHHew. noMMMO Toro, hto ona 
coflep>KMT 6onbLue MbicneM, OHa TaioKe 6onee cno>KHa, 6onee pa3Hoo5pa3Ha m o6naflaeT 6yKBanbH0 b 
acTpoHOMMHecKoe HMcno paa 6onbium\/i KonnnecTBOM usiviepmvibix nepeivieHHbix no cpaBHeHnio c 
BHyTpeHHew o6nacTbK). 

Bonee Toro, 3Ta Hapy>KHaa nacTb noflflaeTca HayHHOwiy nayneHHK) c noMoinbio motoaob fanmieo. 
RocKonbKy a BbmyxvieH Tenepb onpeflejinTb STy o6nacTb KaK nacTb ce6fl, connnci/isM y>Ke He rnvieeT 
apryMeHTa npoTi/iB o6ocHOBaHHOCTM TaKoro nayneHna, KOTopoe Tenepb onpeflenaeTca npocTO KaK 
c|3opMa caMoaHannaa. ConnncusM flonycKaoT, a b fleMCTBHTenbHOCTH, npuHUMaoT, hto anaHne o caMOM 
ce6e M0>KH0 nonynnTb nocpeflCTBOM caMoaHannaa. Oh ne MO>KeT o5"bflBMTb, hto naynaeivibie cymHOCTH 
M npoqeccbi HepeanbHbi, nocKonbKy peanbHOCTb caMoro ce6fl — ero ochobhom nocTynaT. 

TaKMM 06pa30M, Mbl BMflMM, HTO eCTll/l BOCnpUHflTb C0nMnCM3M BCepbeS - ecni/l npHHSTb, hto 3T0 
MCTMHa M hto BOO 060CH0BaHHbie 05tflCHeHMa flOn>KHbl ewiy B TOHHOCTM COOTBeTCTBOBaTb, — OH 

paspymi/iT caM ce6a. HeM >Ke connncnaM, ecnn npuHATb era Bcepbea, OTnuHaeTca ot CBoero paayMHora 
conepHMKa peannaivia? Bcero nmub cxewioPi nepemvieHOBaHUfl. Connncnaivi nacTanBaeT na tom, htoGn 
HasbiBaTb oetoKTHBHO pasnnHHbie Bemn (nanprnviep, BHetuNHDio peanbHOCTb m mom noflcoanaTenbHbiM 
paayivi uni/i caMoahanna m nayHHoe Ha6nK)fleHne) oflnnaKOBbiMn HMeHaivii/i. Ho saTeivi eiviy npuxoflHTca 
noKasbiBaTb, hom OTnuHaroTca stm KaTerapnn, nocpeflCTBOM o5"bflCHeHMM Ha ocHose nera-TO Bpofle 
«Hapy>KHOM HacTM ce6fl». Ho TaKne flonoriHMTenbHbie o5"bflCHeHMfl ne noHafloGnnncb 6bi, ecnn 6bi oh ne 
HacTanBan na Heo6"bacHm\/ioM nepemvieHOBaHi/in. KpoMe Toro, connncusM Mor 6bi nocTynnpoBaTb 
cymecTBOBanne eme oflHora Knacca npoueccoB: neBUflmvibix, HeoetacHi/iMbix npoueccoB, KOTopbie 
flaKJT paaywiy unriKDSHK) >kh3hh bo BHeiuHeM peanbHOCTH. ConnncucT, yBepennbiM, hto ho cymecTsyeT 
HMHera, KpoMe coAep>Km\/iora ero paayivia, TaK>Ke flon>KeH BepnTb, hto stot paayivi — aBnenne ropasflo 
6onee i\/iHoroo6pa3Hoe, neivi 3to o6biHHO CHi/iTaeTca: oh coflep>Ki/iT Mbicnn, noflo6Hbie Mbicnnivi flpyrux 
moflePi, Mbicnn o CBOkicTBax nnaneT, Mbicnn, noflo6Hbie saKonaivi c|dm3mkm. 3jv\ wibicnn peanbhbi. Ohm 
pa3BHBaK)TCfl cno>KHbiM o6pa30M (nnn flenaKJT BUfl, hto pasBi/iBaraTCfl), m ohm AOCTaTOHHO HeaaBucmvibi, 
HTo6bi yfli/iBJiflTb, paaonapoBbiBaTb, npocBemaTb mjim npoTHBopennTb TOMy Knaccy Mbicnew, KOTopbie 
HasbiBaKDT ce6fl TaKi/iM oSpaaoM, connncucTCKoe oetflCHenne Mi/ipa ocHOBano CKopee na 

BsaMMOfleMCTBHi/i MbicneM, HOM Ha Bsai/iMOfleMCTBMM npeflMOTOB. Ho 3T1/1 MbicjiM peanbHbi M 
BsamviofleMCTByKJT b cooTBeTCTBHn c TewiM >Ke aaKOHaiviM, KOTopbie, no cnoBaM peanncTa, ynpaBnnKDT 
BsamviofleMCTBMeM npeflMOTOB. TaKUM o6pa30M, connnci/isM, flanoKUM ot Toro, HTo5bi CTaTb 
MMpoB033peHMeM, pa3no>KeHHbiM Ha ocHOBHbie aneMeHTbi, — 3to peannaivi, MCKa>KeHHbiM m 
OTflroLMeHHbiM flonoriHMTenbHbiMM nanmuHmviM flonymeHUflMH, — HHKHeiviHbiM 5ara>K0M, KOTopbiPi 
McnonbsyKDT TonbKO b Mennx onpaBflannfl. 

Otot apryMOHT flaeT naivi B03M0>KH0CTb o6oMTMCb 5e3 cojinncnaivia m Bcex poflCTBennbix ewiy TeopuM, 

KOTOpbie HeBOSMOKHO 3amMTMTb. Me>Kfly npOHMM, Ha 3T0M OCHOBe Mbl y>Ke OTBepmH OflHO 1/13 

MnpoB033peHMM, no3WTMBi/i3M (TeopnK) o TOM, HTO 5eccMbicjieHHbi Bce yTBep>KfleHi/ifl, KpoMe Tex, 
KOTopbie onucbiBaKDT MJiM npeflCKa3biBaK)T Ha6nK)fleHMfl). KaK n 3aMeTMn b maBe 1, no3i/iTMBM3M 
npoB03maiuaeT cbokd co6cTBeHHyK) 5eccMbicneHH0CTb, m, cneflOBaTenbHO, ero HeB03M0>KH0 ctomko 
3aLHMmaTb. 

A noTOMy Mbi, ycnoKOHBLUncb, MO>KeM npoflon>KaTb npnflep>KMBaTbCfl pa3yMHora peann3Ma i/i ncKaTb 
oStqcHOHna c noMombK) HayHHbix motoaob. OflnaKO b CBOTe 3Toro BbiBOfla, hto Mbi MO>KeM CKa3aTb o6 
apryMOHTax, cflenaBiui/ix conMnci/i3M m poflCTsenHbie OMy Teopm/i na nepsbiM B3mafl npaBflonoflo6HbiMM, 

TO eCTb TaKMMM, HTO HeB03M0>KH0 MM A0Ka3aTb MX nO>KHOCTb, HM MCKTIKJHMTb MX nOCJie npOBeflOHMa 

3Kcnepi/iMeHTa? KaKOB CTaTyc 3tmx apryMeHTOB b nacToainMM MOMeHT? EcriM Mbi TaK m ne flOKa3ajii/i, hto 
conMncM3M no>KeH, m ne mckjikdhmtim ero c noMOLMbK) 3KcnepMMeHTa, hto >Ke Mbi cdenanu! 

Otot Bonpoc coflep>KMT B ce6e flonymeHMe OTHOCMTenbHO Toro, hto TeopMM mo>kho pacnono>KMTb b 
BMfle MepapxMM: «MaTeMaTMHecKMe» — > «HayHHbie» — > «c|3MJiococtDCKMe», — b 3aBMCMM0CTM ot 

yMeHbLUeHMfl CBOMCTBeHHOM MM Hafle>KHOCTM. IVlHOfMe niOflM BOCnpMHMMaKDT CymeCTBOBaHMe TaKOM Me- 

papxMM KaK flon>KHoe, HecMOTpn Ha to, hto cy>KfleHMfl o cpasHMTenbHOM Hafle>KHOCTM nonnocTbio 
3aBMCflT OT c|3Mnococ|3CKMX apryMeHTOB, apryMeHTOB, KOTopbie caMM ce5fl KnaccMc|3Mi4MpyK)T KaK BecbMa 

HeHafle>KHbie! B ASMCTBMTenbHOCTM, MblCnb 06 3T0M MepapXMM CpOflHM OLUM5Ke peAyKMMOHMCTOB, 0 

KOTopoM a paccKa3biBan b rnaBe 1 (TeopMM o tom, hto MMKpocKonMHecKMe 3aK0Hbi m ABneHMfl 6onee 
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c|3yHflaMeHTanbHbi, neivi ncxoflainne). To >Ke flonymeHne npucyTCTByei b HHflyKTi/iBnaivie, KOTopbm 
nonaraei, hto wibi MO>KeM 6biTb a6conK)THO yBepeHbi b BbiBOflax MaieiviaTHHecKi/ix flOKaaaienbCTB, no- 
Towiy HTO OHM fleflyKTMBHbi, B pasyMHbix npeflenax yBepenbi b nayHHbix flOKaaarenbCTBax, noTOMy hto 

OHM «MHflyKTMBHbl» M MCnblTblBaib BOHHyHS HepeiUMTenbHOCTb OTHOCMTenbHO CtDMnOC04)CKMX 

flOKaaarenbCTB, KOTopbie MHflyKTMBMSM CHMTaer hohtm flenowi BKyca. 

Ho HM OflHO M3 3TMX yTBep>KfleHMM HO COOTBeTCTByeT MCTMHe. 06"bflCHeHMfl He flOKaablBaWT cpeflCTBa, 

c noMOLUbKD KOTopbix OHM 5bmM nonyHOHbi; mx flOKasbiBaei mx nyHLuaa, no cpaBHeHMio c 
KOHKypMpyHsmMMM o6"bacHeHMflMM, cnoco5HOCTb peiuaTb aaflaHM, KOTopbiM ohm aflpecoBanbi. l/livieHHO 
noarowiy TaKMM HenpeofloriMMbiM MO>KeT 6biTb apryivieHT, CBaaaHHbiM c tom, hto reopMK) HeeoaMOXHO 
aaiMumumb. npeflCKaaaHMe mjim modoe flonymoHMe, KOTopoe HeB03M0>KH0 aaiMMTMib, tom ne Menee, 
MO>KeT ocTaBaTbCfl MCTMHHbiM, HO o5"bacHeHMe, KOTopoe HeB03M0>KH0 samMTMTb, — 3T0 He oetflcneHMe. 
OiKaa OT «npocTbix» oetacneHMM na ochobo mx HSflOKaaaHHOCTM KaKMM-TO nepeuHHbiM oetflCHeHMOM 
HeM35e>KHO TOJiKaer nenoBeKa k TineTHbiM noMCKaM nepBMHHoro MCTOHHMKa flOKaaarenbCTBa. A raKOBoro 
He cymecTByeT. 

He cymecTByeT m MepapxMM Hafle>KHOCTi/i ot MareMaTMHecKMX aprywieHTOB k HaynnbiM m 
c|3MnococjDCKMM. HoKOTopbie c|3Mnococ|3CKMe flOKaaaienbCTBa, BKnKJHan flOKaaarenbCTBO no>KHOCTM 
conMncM3Ma, ropasflo 6ojiee HeonpoBep>KMMbi, hom naynnbie. B fleMCTBi/iTejibHOCTM, Ka>Kfloe Haynnoe 
flOKaaarenbCTBO npMHMMaer no>KHOCTb He TonbKO conMncM3Ma, ho m flpyrMX c|3mjiococ|3ckmx leopMM, 
BKJiKJHaa nK)6oe KoriMHecTBO BapManioB conMncMsivia, KOTopbie wiomM 6bi npoTMBopeHMTb oco6biM 
HacTaM HayHHoro flOKaaarejibCTBa. 9] raioKe noKa>Ky (b maBe 10), hto fla>Ke hmcto MaieMaTMHecKMe 
flOKaaarenbCTBa nonynaKDi cbokd Hafle>KHOCTb m3 cjDMSMHecKMX m ctDMnococt3CKMX reopMM, 
noAAep>KMBaK)LHMX mx, m, cneflOBarenbHO, ne Moryr o6ecneHMTb a6conK)THyK) onpefleneHHOCTb. 

llpMHflB peanM3M, Mbi nocTOflHHO cranKMBaeMCfl c npMHATMeM pemeHMM OTHOCMTejibHO peanbHOCTM 
KaieropMM, na KOTopbie ccbmaeMCfl npM KOHKypMpyromMX o6"bflCHeHMflx. ilpMHaib pemeHMe 06 mx 
HepeanbHOCTM (KaK Mbi CAsnariM 3to b cnynae c «aHrenbCKOM» reopMOM flBM>KeHMa nnaneT) — Bce 
paBHO, HTO OTBepmyTb cooTBeicTByKDiuMe oetflcneHMfl. TaKMM o6pa30i\/i, npM noMCKe m cpaBHOHMM 
o6"bacHeHMM naivi Hy>KHO Henio 6onbLijee, hom onpoBep>KeHMe conMncM3Ma. Hawi Hy>KHO naMTM npMHMHbi 
npMHaiMa MriM OTBep>KeHMfl dpaKra cymecTBOBaHMfl rex KareropMM, KOTopbie Moryi noflBMTbcn b 
KOHKypMpyromMX TeopMflx; APyrMMM cnoBaMM, HaM Heo6xoflMM KpMiepMM peanbHOCTM. BeaycnoBHO, 
HenbSfl o>KMflaTb, hto Mbi naMASM KonennbiM mtim 6e30iuM5oHHbiM KpMTepMM. HamM cy>KfleHMa o tom, hto 
peanbHO, a hto — neT, Bcerfla saBMcaT ot pasriMHHbix oGtacneHMM, KOTopbie naM flocTynnbi m MHorfla 
MeHflHDTCfl no Mepe Toro, KaK HaiiiM o5"bflCHeHM5q CTanoBflTCfl 5onee coBepmeHMbiMM. B fleBaTHafliiaTOM 
BeKe Mano hto c 6onbLueM yBepeHHOCTbio nocHMTariM 6bi peanbHee CMribi TflroTOHMa. Ona He TonbKO 
c|3MrypMpoBana b CMCTeMe saKOHOB HbioTOHa, KOTopaa b to BpeMfl ne MMena KOHKypeHTOB, ee Mor no- 
HyBCTBOBaTb Ka>KflbiM, nocTOflHHO, fla>Ke c saKpbiTbiMM rnasaMM — mjim TaK BceM Kaaanocb. CeroflHJi Mbi 
noHMMaoM TflroTeHMe ne nepea TeopMio HbioTOHa, a nepea TeopMio 3MHLUTeMHa, m Mbi snaeM, hto TaKOM 
CMDbi He cymecTByeT. IVIbi ee ne nyBCTByeM! IVIbi npocTO nyBCTByeM conpoTMBneHMe, KOTopoe 
npenflTCTByeT HameMy npoHMKHOBeHMio b aeMnio nofl HatuMMM HoraMM. Hmhto ne TflHeT nac bhm3. 
EflMHCTBeHHan npMHMHa, noneMy Mbi naflaeM, Korfla TepneM onopy, saKnioHaeTCfl b tom, hto CTpyKTypa 

npOCTpaHCTBa M BpeMOHM, B KOTOpOM Mb! CyLHeCTByOM, MCKpMBJieHa. 

l/!3MeHflioTCfl He TonbKO o6"bflCHeHMfl, nocTeneHHO MSMenflioTca (cTaHOBflTcn 6onee coBepiueHHbiMM) 
HaiuM KpMTepMM M npeflCTaBnoHMe o tom, hto aotdkho CHMTaTbca o5"bflCHeHMeM. TaKMM o6pa30M, cnMCOK 
npMOMTieMbix cnoco6oB oGtacHeHMfl Bcerfla 5yfleT ocTaBaTbcn OTKpbiTbiM CBepxy, a noTOMy m cnMCOK 
npMOMneMbix KpMTepMes peanbHOCTM flon>KeH ocTaBaTbca TaKMM >Ke. Ho hto >Ke npMcyTCTByeT b 
o5"bflCHeHMM, — ecriM no KaKMM-TO npMHMHaM Mbi CHMTaeM ero yflOBneTBopMTenbHbiM, — hto aotdkho 
sacTaBMTb Hac KnaccMc|DMUMpoBaTb oflHM BemM KaK peajibHbie, a flpyrMe KaK MnnioaopHbie mjim 
Boo5pa>KaeMbie? 

fl>KeMMC Bocyann b CBoeM KHMre ((Johnson's Life»^ paccKasbiBaeT, KaK oh m flOKTop fl>KOHCOH 
o6cy>KflanM conMncMCTCKyio TeopMK) enMCKona BepKJiM o necymecTBOBaHMM MaTepManbHoro MMpa. 
Bocyann aaMOTMn, hto, xota hmkto ho bopmt b 3Ty TeopMK), hmkto Bce >Ke ne mokot ee onpoBepmyTb. 
floKTop fl>KOHCOH nhyn 6onbiuoM KaMOHb m, nonyBCTBOBaB OTflany b Hore. CKaaan: «f1 onpoBepraio ee 
eom maK». Oh MMen b BMfly, hto OTpMqaHMe cymecTBOBaHMfl KaMHfl BepKJiM necoBMecTMMO c 
o5Hapy>KeHHbiM mm o6"bflCHeHMeM b BMfle OTflaHM, KOTopyK) oh nonyBCTBOBan caM. ConnncMSM ne b 
cocTOflHMM flaTb HM oflHOfo o6"bncHeHMfl Toro, noHeMy stot mdm nio6oM flpyroM SKcnepMMeHT MMeeT 

MMOHHO TaKOM pesyjIbTaT. MT06bl OetflCHMTb TO BOSflOMCTBMe, KOTOpOO OKaSaJT Ha Hero KaMeHb, flOKTOp 
fl>KOHCOH 6bm BblHy>KfleH CCjDOpMMpOBaTb KaKyK)-nM60 TOHKy apOHMfl OTHOCMTenbHO npMpOflbl KaMHOM. 

BbiDM DM OHM HacTbK) HesaBMCMMOM BHeLUHOM peanbHOCTM MHM nnoflOM ero Boo6pa>KeHMfl? B 
nocneflHOM cnynae OMy npMiunocb 6bi cflenaTb BbiBOA, hto «ero Boo6pa>KeHMe» caMO no ce6e — 



^ «>KM3Hb fl>KOHCOHa» 
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rpoMaflHaa, cno>KHan, aBTOHOMHaa BceneHHaa. Ta >Ke fluneMivia BOSHmoia 6bi nepefl npoc|3eccopoM- 
connncMCTOM, KOTopbiM, ecnn 5bi CTpeivimicfl k o5"bacHeHMflM, BbiHy>KAeH 6bm 5bi ccjDopMnpoBaTb cbohd 
TOHKy apeHna OTHOcmenbHO npupoAbi cnyiuaTeneM. M l/lMKBuanMUM npmunocb 6bi npuHflib TOHKy apeHna 
i/icTOHHMKa 3aK0H0MepH0CTi/i, ne>Kamei?i b ocHose flBM>KeHi/ifl nnaHer, aaKOHOMepHOCTH, KOTopyro mo>kho 
o6"bacHi/iTb, TonbKO ccbinaacb Ha rejinoLieHTpMHecKyK) leopnK). npi/iHATue CBoePi co6cTBeHHOM noanMnn 
B KanecTBe o6"bacHeHi/ifl iviupa npuBeno 6bi Bcex stmx moReiA HenocpeflCTBeHHO k peannaiviy m 
pai4i/ioHajiM3My fannneo. Ho nflen flOKTopa fl>KOHCOHa — 3to Henro 6onbLijee, neivi onpoBep>KeHi/ie 
connncMSMa. Ona laioKe noKasbiBaer KprnepuM peanbHOCTi/i, i/icnonbsyeivibiM b HayKe, a mvieHHo: ecnu 
Hmo-mo Moxem OKaaamb omeemHoe eoadeucmeue, 3HaHum oho cymecmeyem. «OKa3aTb OTBeiHoe 
B03fleMCTBMe» B flaHHOM cjiyHae He o6fl3aTenbHO osHanaeT, hto laK naabiBaeivibiM oeteKT pearnpyer na 
TO, HTO ero nnynn — hto na nero OKaaann c|3H3MHecKoe BosflewcTBue, KaK na KaivieHb flOKTopa fl>KOHCOHa. 
flocTaioHHO Toro, HTO, Korfla Mbi «nMHaeM» hto-to, stot o5"beKT B03flei?icTByeT Ha nac cnoco5aMi/i, koto- 
pbie Tpe6yioT nesaBi/icuMoro oetacHeHUfl. Hanpmviep, y rannneo ne 6bmo cpeflCTB BosfleMCTBun na 
nnaneTbi, ho oh Mor BosflewcTBOBaTb na cbot, i/icxoflnmuM ot hux. Ero SKBUBaneHTOM nnHannfl KaiviHfl 
6bino npenoMnoHHe 3Toro CBOTa nepea nnHSbi TenecKonoB m rnaaa. 3tot cbot pearnpoBan, «bo3- 
fleMCTByfl» Ha coTHaTKy ero rnaa. M 3to OTBeTHoe BoaflewcTBi/ie nosBonnno eiviy cflenaTb BbiBOfl He 
TonbKO o peanbHOCTM CBOTa, ho h o peanbHOCTH rennoLieHTpuHecKoro flBM>KeHMfl nnaneT, Heo5xoflm\/ioro 
flTifl o5"bflCHeHna KapTHH naflaromero CBOTa. 

KcTaTH, AOKTop fl>KOHCOH TO>Ke HenocpeflCTBeHHO He nnHan KaMHJi. MenoBOK — 3to paaywi, a He 
Teno. floKTop fl>KOHCOH, KOTopbiM npoBOTi 3T0T 3KcnepmvieHT, 6bm paaywioM, m stot paayM 
HenocpeflCTBeHHO «B03fleMCTB0Ban» Bcero nrnub na necKonbKO nepBOB, KOTopbie nepeflann curnan 
MycKynaM, noflToriKHyBLumvi ero Hory k KaMHK). BcKope nocne SToro flOKTop fl>KOHCOH omyTun, hto 
KaivioHb ((OKasan OTBOTHoe B03fleMCTBi/ie», ho onsTb nrnub KOCBenno, nocne Toro, KaK yflap cosflan 
flaBnenne b ero 6oTHHKe, noTOM b ero KO>Ke, a noTOM npuBen k noaBnenmo 3neKTpMHecKMX mvinynbcoB b 
ero HepBax n TaK flanee. Paayivi flOKTopa fl>KOHCOHa, KaK m paayivi fannneo m pasyivi nio6oro flpyroro 
HenoBeKa, «B03fleMCTB0Ban» na nepBbi, «nonyHan ot hmx OTBeTHoe B03fleMCTBMe» m flenan BbiBOfl o 

CymeCTBOBaHMM M CBOMCTSaX peanbHOCTM, OCHOBblBaaCb Ha OflHMX B3am\/IOfleMCTBHaX. KaKOU BblBOfl 

OTHOci/iTenbHO peanbHOCTi/i mvien npaBO cflenaTb flOKTop fl>KOHCOH, 3aBMCMT ot Toro, KaKoe HannyHLuee 
o5"bacHeHne oh Mor flaTb nponciuefliueiviy. Hanpmviep, ecni/i 6bi eiviy noKa3anocb, hto omymeHne 
3aBi/icMT TonbKO OT pacTa>KeHMa Horn, a ne ot BHeiuHMX cjDaKTopoB, to oh, bo3mo>kho, cnen 6bi 3to 
CBOMCTBOM CBoeM Horn nnn TonbKO CBoero pa3yi\/ia. Bo3mo>kho, oh CTpaflan ot 5one3HM, KOTopaa 
nposBnanacb b omyLMeni/in OTflann, Korfla 5bi oh hm npoTnrnBan Hory onpeflenennbiM o5pa30M. Ho b 
fleMCTBMTenbHOCTi/i OTflana 3aBMcena ot Toro, hto flenan KaivieHb: Hanpmviep, naxofli/incfl b onpeflenen- 
HOM iviecTe, HTO, B CBOKD OHepeflb, 6bino CBfl3aH0 c flpyrmviM flewcTBuaivin, npoi/i3BOflmvibiMH Kaivineivi, 
Hanpmviep, oh 5bin BUflmvi nnn B03fleMCTB0Ban na ntoflew, KOTopbie ero ni/iHann. floKTop fl>KOHCOH 
omyman, hto 3ti/i flewcTBua aBTOHOMHbi (He3aBi/ici/iMbi ot Hero) i/i flocTaTOHHO cno>KHbi. CneflOBaTenbHO, 
o5"bflCHeHMe peanncTOB, noneiviy KaivieHb flaoT OLMymenne OTflann, BKnioHaeT b ce6a cnoKHyio wcTopmo 
o HeM-TO aBTOHOMHOM. Ho M o6"bacHeHi/ie connncMCTOB flenaeT to >Ke caivioe. B flewcTBHTenbHOCTH, 
nio6oe oetncHeHne flBnennfl OTflani/i Horn — o6a3aTenbHO «cno>KHafl ncTopua o hom-to aBTOHOiviHOM». 
B cymHOCTM OHO flon>KHO 6bi CTaTb HCTopnePi KaiviHfl. ConnncucT Ha3Ban 6bi ero KaivineM H3 cna, ho. He 
CMMTafl 3Toro Ha3BaHi/ifl, MCTopm/1 connncMCTa v\ peanncTa mvienn 6bi oflHH n tot >Ke cqeHapuM. 

IVloM paccKa3 o Tennx h napannenbHbix Bcenennbix b rnaBe 2 5bin CBfl3aH c BonpocoM o tom, hto 
cymecTByeT, a hto hot; m neflBHO c Teivi, hto CHUTaTb flOKa3aTenbCTBOM cymecTBOBaHi/in, a hto hot. 9\ 
Bocnonb30Bancfl KpHTepneivi flOKTopa fl>KOHCOHa. Bepneivicfl k TOHKe X na 3KpaHe, i/i3o6pa>KeHHOivi na 
pucyHKe 2.7 (c. 46). 3Ta TOHKa ocBemena TonbKO npi/i flByx OTKpbiTbix menax, ho CTanoBHTCfl tomhom, 
Korfla OTKpbiBaioT eifle flBe menu. 9\ CKa3an, hto «HeM35e>KeH» BbiBOfl o tom, hto Hepe3 BTopyio napy 
LfleneM flon>KHO npoxoflHTb •-imo-mo, hto wieiuaeT CBOTy, npoxofl^meiviy Hepe3 nepByio napy menePi, 
flocTi/irnyTb tohki/i X. TaKOM BbiBOfl noaw-iecKU Henb3n Ha3BaTb Hei/i36e>KHbiM, nocKonbKy ecnu 6bi Mbi ne 
MCKann o5"bflCHeHMM, Mbi npocTO Mornn 6bi CKa3aTb, hto cjDOTOHbi, KOTopbie Mbi bi/iamm, BOflyT ce6a tbk, 
cnoBHO HOHTO, npoxoflflmeo Hepe3 BTopyio napy menew, OTKnoHnno TpaeKTopmo mx flBH>KeHMfl, ho na 
caMOM flene SToro hohto TaM hot. Tohho TaK>Ke flOKTop fl>KOHCOH Mor CKa3aTb, hto oh nonyBCTBOBan 
OTflany b Hore, cnoeno TaM no6biBan KaMenb, ho na caMOM flene TaM Hunero ne 6bino. MHKBi/i3m4Hfl 
yTBep>Kflana, hto TonbKO Ka>KeTca, hto nnaneTbi flBM>KyTCfl TaK, cnoBHO m ohm, i/i SoMna naxoflaTCfl na 
op5i/iTe BOKpyr ConHLia, ho na caMOM flene ohm flBi/i>KyTca BOKpyr HenoflBi/i>KHOM SoMnn. Ho ecnu Hama 
qenb — o6"bflCHMTb flBM>KeHne nnaneT nnn flBM>KeHne c|30tohob, to Mbi flon>KHbi CflenaTb to >Ke caMoe, 
HTO cflenan flOKTop fl>KOHCOH. IVIbi flon>KHbi npuHATb MeTOflonori/inecKoe npaBuno, hto ecnu hto-to boaot 
ce6a TaK, cnoBHO oho cymecTByeT, 0Ka3biBaa otbothoo B03fleMCTBMe, to 3to B03fleMCTBi/ie cneflyeT 
paccMaTpuBaTb KaK flOKa3aTenbCTBO cyLMecTBOBannfl 3Toro o6"beKTa. TeneBbie cjaoTOHbi OKa3biBaioT 
OTBeTHoe B03fleMCTBMe Ha peanbHbie c|)OTOHbi, a, 3HaHHT, TeneBbie cjDOTOHbi cymecTByioT. 
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l\/lo>KeM JIM Mbi noflo6HbiM o6pa30M cflenaTb BbiBOfl m3 Kpi/iiepufl flOKTopa fl>KOHCOHa, hto «nnaHeTbi 
flBH>KyTCfl TaK, cnoBHO MX TonKawT aHrenbi, a, cneflOBarenbHO, aHrenbi cymecTByK)T»? Her, ho TonbKO 
noTOMy, HTO y Hac ecTb o6"bacHeHi/ie nyHiue. Hejibaa CKaaaib, hto aHrenbCKaa leopua flBM>KeHMfl nnaHOT 
nofiHocmbK) nuiueHa flocTOUHCTB. Ona o6"bacHaeT, noHeiviy nnaHerbi flBM>KyTCfl HeaaBucuMO ot 
He5ecH0M cc|3epbi, m 3to flewcTBHTejibHO noflHUMaei ee Hafl connnci/isMOM. Ho OHa He o6"bflCHaeT, 
noneiviy anrenbi TOJiKaioT nnaneTbi no flaHHOMy Ha6opy op6MT, a ho no KaKowiy-TO flpyroMy, nnn, b 
HacTHOCTM, noneiviy ohm TonKaioT nnaneTbi, cnoBHO mx flBM>KeHi/ie onpeflenaeicfl kpmbhshom 
npocTpancTBa m BpeivieHM, yHUBepcanbHbiMn saKonaMU Teopnn OTHOcnTenbHOCTH. Bot noneiviy leopun 
anrenoB KaK o5'bacHeHMe ho MO>KeT KOHKypi/ipoBaib c Teopi/iniviM coBpeivieHHOM c|3M3mkm. 

ToHHO TaioKe nocrynHpoBarb, hto aHrenbi npoxofl^T nepea BTopyto napy menew m OTKnoHflioT naiuM 
c|30TOHbi, 6yfleT nyniue, neivi Hi/inero. Ho Mbi MO>Keivi cflenaib eine nyniue. IVlbi tohho anaeivi, KaK 3tm 
anrenbi flon>KHbi secTM ce6fl: coBceM KaK cjDOTOHbi. TaKnivi o6pa30M, y Hac ecTb Bbi6op Me>Kfly 
o6"bacHeHneivi, ocHOBaHHbiM na neBUflmvibix anrenax, npHTBopaKDmnxca 4)OTOHaiviM, i/i oetflCHeHneivi, 
ocHOBaHHbiM Ha HeBMAMMbix ctDOTOHax. ilpn OTcyrcTBUM HeaaBMCMMoro o6"bacHeHi/ifl, noneiviy anrenbi 
flon>KHbi npnTBopaibCfl c|DOTOHaMi/i, nocnoAHee oGtacHenne CHuraeivi nyniue nepBoro. 

IVIbi He nyBCTByeM npi/icyicTBUfl cbomx abomhmkob b flpyrux Bcenennbix. Tohho TaK>Ke HHKBHsmopbi 
He HyBCTBOBann, hto Seivina noA mx Horaivin Beprmcfl. M Bce-iaKH ona Beprmcfl! Tenepb paccMoiprnvi, 
HTO 6bi Mbi HyBCTBOBann, ecnn 6bi cymecTBOBann bo MH0>KecTBe Koni/iM, BsamvioAeMCTByfl TonbKO nepea 
HeaaivieTHbie cna5bie BOSAeMCTBi/in KBanioBOM i/iHTepc|DepeHi4i/in. 3to aKBUBanoHTHO Toiviy, hto p,enan 
fani/ineo, KorAa aHani/iawpoBan, KaK 6bi Mbi nonyBciBOBann 3eMnK), ecnn 6bi ona ABuranacb b 
cooTBercTBUM c rennoueHTpunecKOM leopneM. Oh OTKpbm, hto ABM>KeHne 6bino 5bi neomyii/iMO. Ho, 
B03M0>KH0, cnoBO «HeomyTMMO» B AaHHOM cnyHao He coBceM yMecTHO. Mm ABM>KeHi/ie SoMnn, hm 
npucyicTBue napannenbHbix BceneHHbix HeB03MO>KHO OLMyinTb HenocpeACTBeHHO, ho TorAa nenbsn 
omyTMTb HMHero (KpoMe, no>KanyM, CBoero co6cTBeHHoro nycToro cymecTBOBaHna, ecnn cnpaBOAnuB 
apryMeHT floKapra). Ho m to m APyroe mo>kho OLAyinTb b tom CMbicne, hto ohm omyTUMO «0Ka3biBaK)T 
OTBOTHoe B03AeMCTBMe» Ha Hac, ecni/i Mbi M3yHaeM mx c noMOLAbK) naynnbix HHCTpyMeHTOB. IVIbi M0>KeM 
BMAeTb, KaK MaaTHMK OyKO pacKaHMBaeTca b nnocKOCTH, KOTopaa nocTenenno noBopannBaeTCfl, 
noKa3biBafl 3tmm BpameHne SoMnn, KOTopan noA hom naxoAHTca. Mbi MO>KeM o6Hapy>Ki/iTb c|DOTOHbi, 
KOTopbie OTKnoHnnncb M3-3a MHTepc|DepeHi4m/i co cbommm ABOMHUKaMi/i M3 APyroM BceneHHOM. I/I to, hto 
HyBCTBa, c KOTopbiMM Mbi poAnnncb, He npMcnoco6neHbi omymaTb Bce sto «HenocpeACTBeHHO», — 
Bcero nuLUb cnynaMHOCTb, KOTopaa npoM30Lijna b pe3ynbTaTe aBomoMnn. 

HeocnopuMOM TeopnK) cymecTBOBaHUfl AsnaoT ne cuna otbothom peaKunn nero 6bi to hm 6bmo. 
Ba>KHa ponb TaKoPi Teopnn b o6"bacHeHi/iflx. 9\ y>Ke npuBOAnn npuMopbi m3 ctDM3MKM, KorAa coBceM 
KpoiueHHaa «0TBeTHafl peaKi4Mfl» npi/iBOAnna nac k rpaHAM03HbiM BbiBOAaM OTHOcnTenbHO peanbHOCTH, 
noTOMy HTO APyrux o6"bflCHeHMM y nac ne 5bino. Mo>KeT npon30MTi/i m o6paTHoe: ecnn cpoAH 
KOHKypupyioLAMX o6"bacHeHm?i HeT onpeAeneHHoro no6eAMTena, to Aa>Ke onenb cunbHaa «OTBeTHan 
peaKi4i/ifl» MO>KeT He y6eAHTb nac b tom, hto npeAnonaraeMbm mctohhmk HMeoT He3aBi/icMMyK) 
peanbHOCTb. HanpuMep, OAHa>KAbi Bbi MO>KeTe yBHAOTb, hto na Bac nanann y>KacHbie nyAOBULAa — a 
noTOM Bbi npocHeTecb. fla>Ke ecnn oetflcneHne, KOTopoe ohm nopoAnnn b BameM pa3yMe, Ka>KeTcn 
aAOKBaTHbiM, Bce paBHO nepaui/ioHanbHO AsnaTb bwboa o cymecTBOBaHMH TaKnx nyAOBi/iiA b c|3M3m- 
HecKOM Mnpe. Ecnn i/ia^ no o>Ki/iBneHHOM ynnue, Bbi nonyBCTBOBann BHe3anHyK) 5onb b nnene, m 
ornaHyBLUi/icb, ne o6Hapy>Ki/inM Hunero, hto o5"bflCHMno 6bi STy 5onb, Bbi, bo3mo>kho, 3axoTenM 5bi 
y3HaTb, 6bina nn 6onb Bbi3BaHa noAC03HaTenbHOM nacTbio Bamero pa3yMa, Bami/iM TenoM nnn hom-to 
i/i3BHe. Bbi Mornn cnecTb eosMOXHbiM, hto KaKOM-TO cnpflTaBUJuPicfl luyTHHK BbicTpenun b Bac v\z 
nneBMaTMHecKoro py>Kbn, ho Bbi ho Mornn CAenaTb BbiBOA o peanbHOM cyLAecTBOBaHni/i SToro nenoBOKa. 
Ho ecnn 5bi Bbi yBHAenn KaTflLAyioca no TpoTyapy APo5i/iHKy ot nneBMaTHHecKoro py>Kbfl, Bbi Mornn 6bi 
3aKnK)HHTb, HTO HM OAHO oetacHOHne He pemaeT 3aAaHy nyniue, hom o6'bacHeHMe c nneBMaTHHecKUM 
py>KbeM, M B 3T0M cnyHae Bbi 5bi npuHnnn 3to o6"bacHeHi/ie. flpyri/iMi/i cnoBaMU, npoABapnTenbHO Bbi 
BbicKa3ani/i 5bi AoraAKy o cyiAecTBOBaHMH nenoBeKa, KOToporo ne BHAenn m ho Mornn BMAeTb M3-3a ero 
ponn B HannyHLueM (m3 HMeKDiunxcfl y Bac) o6"bflCHeHm/i. 9\cho, hto Teopua cymecTBOBaHna TaKoro 
HenoBOKa ne aBnaeTca nornHecKUM cneACTBueM pe3ynbTaTa Ha6nK)AeHMM (b KanecTBe KOToporo b 
AaHHOM cnynae BbicTynaeT OTAenbHoe Ha5nK)AeHMe). KpoMe Toro, STa Teopua ne npuHUMaoT c|3opMy 
«MHAyKTi/iBHoro o5o6LAeHHfl», HanpuMop, ecnn Bbi npoBOAeTe tot >Ke caMbiPi SKcnepuMOHT, Bbi MO>KeTe 
nonyHMTb APyroPi pe3ynbTaT. 3Ty Teopnto TaK>Ke Henb3a npoBepi/iTb SKcnepuMeHTanbHo: SKcnepuMeHT 
He MO>KeT A0Ka3aTb OTcyTCTBue cnpaTaBiuerocfl myTHUKa. HecMOTpa na Bce 3to, apryMOHT b nonb3y 
3T0M TeopuM Mor 6bi 6biTb Hpe3BbiHaMH0 y6eAMTenbHbiM, ecnn 6bi npoACTaBnan co6om nyniuee 
o6"bflCHeHne. 

BcaKMM pa3, KorAa a nonb30Bancfl KpnTopneM AOKTopa fl>KOHCOHa A-HA npuBOAeHUfl aoboaob b 
3aLUHTy peanbHOCTM Hero-nn6o, oco6eHHO Ba>KHbiM BcerAa OKa3biBanocb oaho cbomctbo — cjio>KHOcmb. 
Mbi npeAnoHMTaeM npocTbie o6"bacHeHMfl cno>KHbiM. KpoMe Toro, mn npeAnoHHTaoM o6"bflCHeHHfl, 
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KOTopbie cnoco6Hbi ynecTb flerann m cno>KHOCTb, oGtacHeHnaivi, KOTopbie Moryi ynecTb TonbKO npocTbie 
acneKTbi aBneHnPi. B cooTBercTBHn c KpurepneM flOKTopa fl>KOHCOHa cneflyer CHmaTb peanbHbiMn re 
cjio>KHbie KareropuM, KOTopbie, ecnn Mbi He coHieivi mx peanbHbiMn, ycno>KHflT Hamn oetacHeHUfl. 
Hanpmviep, Mbi flon>KHbi CHi/iTaib peanbHbiMn njiaHerbi, noTOMy hto b npoTHBHOM cnynae wibi 5yflei\/i 
BbiHy>KfleHbi npuHSTb cno>KHbie o6"bflCHeHMfl o KOCMUHecKOM nnaHerapi/iM, 06 nsMeHeHHbix saKonax 
c|3M3MKi/i, 06 aHrenax nnn o neM-TO eme, hto npn stom AonymeHMH flasano 6bi HaM miJiioanK) Toro, hto b 
KOCMMHecKOM npocTpaHCTBe ecTb nnaHOTbi. 

TaKMivi o6pa30M, Ha6nK)flaeMan cno>KHOCTb CTpyKTypbi hum noBefleHi/in KaKoro-Jii/i5o o5"beKTa - 3to 
HacTb AOKaaaTenbCTBa peanbHOCTi/i OToro o6teKTa. Ho 3to ho flocTaTOHHoe flOKaaaTenbCTBO. IVIbi, 
Hanpmviep, ne CHMTaeM cbom OTpa>KeHMa b aepKane peanbHbiMM JiroflbwiM. BeaycjioBHO, caMM Mnntoam/i 
— 3T0 peanbHbie c|3M3MHecKMe npoLieccbi. Ho i/innK)3opHbie oetoKTbi KOTopbie ohm naivi noKasbiBawT, He 
Hy>KHO CHi/iTaTb peanbHbiMM, noTOMy hto mx cno>KHOCTb npoMCTeKaoT m3 nero-TO eme. l/lx cno>KHOCTb ho 
flBnasTca aemoHOMHOu. noHSMy Mbi npi/iHMMaeivi «3epKanbHyio» TeopMHD OTpa>KeHMM, ho OTBepraeM 
TeopMK) ConneHHOM CMCTeivibi «KaK nnaHeTapMa»? iloTOMy hto, MMea npocToe o6"bflCHeHMe flOMCTBMa 

3epKan, Mbi MO>KeM nOHSTb, hto HMHerO M3 TOrO, hto Mbi BMAMM B HMX, B fleMCTBMTenbHOCTM 3a HMMM He 

HaxoflMTCfl. B flanbHeMLUMX o6"bacHeHMflx neT Heo6xoflMMOCTM, noTOMy hto OTpa>KeHMa, HecMOTpn na 

BCK) CBOKD CnO>KHOCTb, HO flBTIfllOTCfl aBTOHOMHbIMM — BCKD CBOK) CnO>KHOCTb OHM HpOCTO nepSHflriM C 

HameM CTopoHbi 3epKana. C nnaneTaMM Bce o6ctomt Mnane. TeopMfl o tom, hto KOCMMHecKMM 
nnaneTapMM peanen m hto 3a hmm HMHero hot, TonbKO ycyry6naeT 3aflaHy. llocKonbKy, npMHAB STy 
TeopMK), BMecTO Toro HTo6bi npocTO y3HaTb npMHMMH fleMCTBMfl ConneHHOM CMCTeMbi, HaM CHanana 
npMLunocb 6bi cnpocMTb o npMHMMne asmctbma nnaneTapMn m TonbKO nomoM o npMHMMne fleMCTBMfl 
ConneHHOM CMCTOMbi, KOTopyio 3tot nnaneTapMM npeflCTaBnneT. IVIbi ne CMornM 5bi M36e>KaTb 
nocneflHero Bonpoca, noBTopaiomero tot Bonpoc na KOTopbiM Mbi nbiTanMCb OTBOTMTb b nepByio 
onepeflb. Tenepb Mbi MO>KeM nepect3pa3MpoBaTb KpMTepMM flOKTopa fl>KOHCOHa cneAyiomMM o6pa30M: 

EcnM, B COOTBOTCTBMM C npOCTOMlUMM 05"bflCHeHMeM, KaKafl-nM6o KaTeropMfl flBnaOTCfl CnO>KHOM M 

aBTOHOMHOM, 3HaHMT, 3Ta KaTeropMfl peanbHa. 

Teopufi cfio>KHOcmu BbiHMcneHMM — 3to OTpacnb TeopMM BbiHMcnMTenbHbix CMCTeM, KOTopan 
CBfl3aHa 0 TOM, KaKMe pecypcbi (KaK-To: BpoMfl o6"beM naMSTM MnM 3HeprMa) Heo6xoflMMbi Ann 
BbinonneHMfl flannbix KnaccoB BbiHMcneHMM. Cno>KHOCTb 0Tpe3Ka MHc|3opMai4MM onpeflenneTcn na oc- 
HOBe BbiHMcnMTenbHbix pecypcoB (KaK-To: flnMHa nporpaMMbi, KonMHecTBO BbiHMcnMTenbHbix STanoB MnM 
o6"beM naMSTM), KOTopbie noHaflo6MnMCb 6bi KOMnbioTepy p,na BocnpoM3BefleHMfl 3Toro 0Tpe3Ka 
MH4)opMai4MM. l/lcnonb3yioT necKonbKO pasnMHHbix onpeflenoHMM cno>KHOCTM, Ka>Kfloe m3 KOTopbix mmoot 
CBOK) o6nacTb npMMeHeHMfl. B flannoM cnynae nac ne BonnyioT TOHHbie onpefleneHMn, ho Bce ohm 
ocHOBaHbi Ha Mflee o tom, hto cno>KHbiM npoqecc — 3to npouecc, KOTopbiM b flOMCTBMTenbHOCTM 
npeflCTaBnaoT naM pe3ynbTaTbi o5LiJMpHoro BbiHMcneHMn. nnaneTapMM xopomo MnnrocTpMpyoT CMbicn, b 
KOTopoM flBM>KeHMe nnaHOT «npeflCTaBnneT naM pe3ynbTaTbi oBLUMpnoro BbiHMcnenMn». npeflnono>KMM, 
HTO nnaneTapMOM ynpaBnnoT KOMnbWTep, BbinMcnnKJ^MM tohhos M3o6pa>KeHMe Toro, hto npo>KeKTopbi 
flon>KHbi npeflCTaBMTb b KanecTBe M3o6pa>KeHMfl noHHoro He6a. MTo6bi cflenaTb 3to flocTOBepno, 
KOMnbK)Tep flon>KeH Mcnonb30BaTb cjsopMynbi, npeAOCTaBnennbie acTponoMMHecKMMM toopmamm. B 
fleMCTBMTenbHOCTM TaKoe BbiHMcnenMe MflenTMHHO TOMy, KOTopoe ocymecTBMnM 6bi npM onpeflenenMM 
npeflCKasanMM, Kyfla o5cepBaTopMM cneflyeT nanpaBMTb cbom TenecKonbi, HTo6bi yBMflOTb peanbnbie 
nnanoTbi m 3Be3flbi. foBopn, hto bholuhmm bma nnaneTapwa tbk >Ke «cno>Ken», KaK m bma noHHoro ne5a, 
KOTopoe on npeflCTaBnaoT, Mbi mmoom b BMfly, hto 06a 3tmx BbiHMcnMTenbHbix npouecca, — oflMH m3 
KOTopbix onMCbiBaeT noHHoe ne5o, a BTopoM — MOflenb ConneHHOM CMCTOMbi, — BecbMa MflenTMHHbi. 
TaKMM o6pa30M, Mbi onflTb mokom nepec|3opMynMpoBaTb KpMTepMM flOKTopa fl>KOHCOHa na ochobo 
rMnOTOTMHeCKMX BbiHMcneHMM: 

EcnM flnn o5peTenMn MnnK)3MM Toro, hto onpeflenennan KaTeropMfl peanbna, noTpeOyeTcn 
3HaHMTenbnoe KonMHecTBO BbiHMcnenMM, to 3Ta KaTeropMn peanbna. 

EcnM 6bi B Hore flOKTopa fl>Konca bcakmm pa3, Korfla on ee BbiTnrMBan, nosRBnnnacb OTflana, to 
MCTonnMKy ero MnnK)3MM (Bory, MaiuMne BMpTyanbnoM peanbnocTM MnM neMy-TO eme) npMiunocb 5bi 
npoflenaTb Bcero nMiiib npocToe BbiHMcnenMe, HTo6bi onpeflenMTb, Korfla flaBaTb OMy omymenMe 
OTflaHM (hto-to Bpofle «ECJ11/I nora BbiTnnyTa, TO OTflana ...»). Ho HTo5bi BocnpoM3BecTM to, hto 
McnbiTan flOKTop fl>Koncon, b npaKTMHecKOM 3KcnepMMenTe, neo6xoflMMO npMnsTb bo BnMManMe, rfle 
naxoflMTCfl KaMenb, nonaflOT nM no noMy nora flOKTopa fl>Koncona, nacKonbKO on Tn>Ken, TBepfl m nponno 
nM BflaBnen b 3eMnK), nwnan nM ero kto-to flo flOKTopa fl>Koncona m T.fl. — orpoMnoe BbiHMcnenMe. 

0M3MKM, CKnonnbie k MMpoB033penMK), noflpa3yMeBaK)LueMy cymecTBOBanMe oflnoM BcenennoM, 
Mnorfla nbiTawTcn oGtncnMTb SBnenMe KBanTOBOM MnTepc|3epeni4MM cneflyioiflMM o6pa30M: «TeneBbix 
c|30TonoB ne cymecTByeT, — roBopnT onM, — a to, hto nepenocMT BnMsnMe OTflanennbix menoM na 
peanbnbiM cjDOTon, — hmhto. HoKoe flOMCTBMe na paccTonnMM (KaK b 3aKone TnroTenMn HbioTona) npocTO 
3acTaBnneT c|DOTonbi M3MenflTb TpaeKTopMK), Korfla OTKpbiBaioT OTflanennyio menb». Ho b stom 
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npeAnonaraeMOM AewcTBHn Ha paccToaHnn Her Hunero «npocToro». CooTBercTByKDini/iM c|3i/i3MHecKMM 
saKOH He i\/io>KeT He CKaaaib, hto OTflanennbie o6"beKTbi BOSAeMCTByHDT na c|30toh laK, cnoeHO hto-to 
npoxoflMT Hepea OTflansHMbie menu m OTCKaKMBaei or OTflaneHHbix aepKan raK, HTo6bi ociaHOBHTb 3tot 
c|30TOH B Hy>KHoe BpeMfl B Hy>KHOM MBCTe. flnfl onpeflsneHna peaKquM c|30T0Ha na stm OTflaneHHbie 
o6"beKTbi noTpe5oBancfl 6bi tot >Ke o6"beM BbiHucneHUM, hto m flnn cosflaHUfl ncTopnn o 5onbiuoM 
KonnMecTBe TSHSBbix c|30TOHOB. BbiHucneHMK) npmunocb 5bi npoMTH nepea bck) ncTopnK) noBBfleHun 
Ka>Kfloro cjDOTOHa: oh OTCKaKHBasT ot SToro, ero ocTaHaBnuBaeT to h T.fl. CneflOBaTenbHO, KaK n b 
cjiynae c KawiHewi flOKTopa fl>KOHCOHa m c nnaneTaMU rannneo, ncTopufl o Tenesbix cfjoTonax 
o6fl3aTenbHO noaBnneTCfl b modoM o6"bacHeHi/iM Ha6nK)flaeMbix peaynbTaTOB. IVlnHnivianbHafl 
cno>KHOCTb 3T0M MCTopuM flOfiaeT OTpi/iLiaHi/ie cyLMecTBOBaHMfl 3TMX o6"beKTOB HenpneivineMbiM c 

Cj31/inOCOCjDCKOM TOHKM SpeHMfl. 

0M3MK flaBMfl Bom cosflan Teopnio c npeflCKaaaHUflMH, nfleHTUHHbiMi/i npeflCKaaaHHAM KBaHTOBoPi 
TBopuM, B KOTopoM HOKaa BOTiha conpoBO>KflaeT Ka>KflbiM c|dotoh, nepennBaeTCfl nepea bchd neperopoflKy, 
npoxoflMT Hspea menu m npenaTCTByeT flBi/i>KeHMK) BUflnivioro cfjoTOHa. Teopmo BoMa nacTO 
npeflCTaBJiflKDT KaK BapnaHT KBaHTOBOM Teopi/in, ocHOBaHHbiM Ha cymecTBOBaHm/i oflHOM BceneHHOM. Ho 
3Ta Teopufl oiuM6oHHa b cootbotctbum c KpnTepnoM flOKTopa fl>KOHCOHa. OTpa6oTKa noBefleHMfl 
HeBMflMMOM BoriHbi BoMa noTpe6yeT tbx >kb BbNucnBHUM, hto m OTpa6oTKa noBBflBHun TpunnnoHOB 

TBHBBblX Cj30T0H0B. HOKOTOpblB HaCTl/1 BOJIHbl OnUCblBaiOT HaC, Ha6nK)flaTBneM, 05Hapy>KMBaK)LflMX 

cj30TOHbi M poarnpyioLflMX Ha hmx; flpyruB MacTH Bonnbi onucbiBaioT flpyruB BapnaHTbi nac, pBarnpyKDinnx 
Ha cfDOTOHbi B flpyrux nono>KBHnax. CKpoMHan TBpMUHonornfl BoMa — otholubhub k 5onbLUBM MacTH 
pBanbHOCTH KaK k botihb — hb mbhabt Toro cjDaKTa, hto b Bra TBopnn pBanbHOCTb coctomt m orpoMHoro 
Ha5opa cno>KHbix KaToropuM, Ka>Kflan m KOTopbix cnoco5Ha omyiflaTb flpyri/ie KaTBropi/in m CBOoro 
Ha5opa, HO KaTBropni/i m ocTanbHbix Ha6opoB ona mo>kbt oinyiflaTb TonbKO kocbbhho. 

H oni/ican HOByro KOHMBnumo fannnBO natuBM CBnan c bhbluhbm pBanbHOCTbio KaK bbjimkob 

MBTOflOnorUHBCKOB OTKpblTMB. 3tO OTKpblTMB npeflOCTaBUnO HaM HOByK) Hafle>KHyio cjDopMy 

paccy>KfleHMfl, coflBp>KaLflBro psaynbTaTbi Ha6nHDflBHMM. OflHH m acnBKTOB oro OTKpbiTna flOMCTBHTBTib- 
Ho 3aKnK3HaBTca b criBflyKDinBM: naynnoB paccy>KflBHHB HaflB>KHO hb b tom CMbicriB, hto oho 

yflOCTOBBpflBT, HTO nK)6afl KOHKpBTHafl TBOpHfl OCTaHBTCfl HBH3MBHH0M flO 6yflyiflMX BpBMBH, a B TOM 

CMbicriB, HTO Mbi npaBbi, Korfla nonaraBMcn na hbto. H6o Mbi npaBbi, Korfla i/imBM pblubhua aaflan, a hb 

MCTOHHMKM HBpBUHHOrO flOKasaTBnbCTBa. PBSyjIbTaTbl Ha5nK3flBHm?l — 3T0 flBMCTBHTBJIbHO 
CBMflBTBnbCTBa, HO HB B TOM CMblCJIB, HTO M3 HMX C ROMOLMbK) flBflyKUMM, HHflyKMUl/l MTIM nio6orO flpyrOfO 
MBTOfla MO>KHO BblBBCTM nio6yiO TBOpHK), a B TOM CMblCHB, HTO OHM MOryT CTaTb MCTMHHOM HpUHMHOM 

npBflnoHTBHMfl oflHoPi TBopuM flpyroM. 

Ho y OTKpbiTMfl rannriBO BCTb flpyran CTopona, npo KOTopyio naiflB bcbfo 3a6biBaK)T. HaflB>KHOCTb 

HayHHOrO paCCy>KflBHMfl — 3T0 hb TOnbKO KaHBCTBO Hac: HaUieaO 3HaHMfl M HSUIUX B3aMM00TH0LUBHMM c 
pBanbHOCTbK). 3tO TaK>KB 1/1 HOBbIM C|DaKT O CaMOM CtDM3MHBCK0M pBaJIbHOCTM, Cj3aKT, KOTOpbIM rani/lJIBO 

Bbipa3nn ct3pa30M: «KHMra ilpupoflbi Hanncana MaTBMaTi/iHBCKMMH CMMBonaMM». KaK a y>KB CKasan, 
6yKBanbH0 b npupoflB hbbo3mo>kho «npoHi/iTaTb» i/i HacTHMbi TBopnn: sto oiuM6Ka MHflyKTMBi/i3Ma. Ho 

TaM BCTb HBHTO flpyrOB! CBMflBTBTlbCTBa, MTIM, Bbipa>KaflCb 5onBB TOHHO, poaTlbHOCTb, KOTOpafl 
npBflOCTaBJlflBT HaM 3TM CBMflBTBJlbCTBa, BCTIM Mbi BSaHMOflBMCTByBM C HBM flOTDKHblM o6pa30M. ECJIM 

HaM flana Kpynnqa TBopm/i i/inn fla>KB Kpynmibi HBCKonbKnx KOHKypupyKDmux TBopi/iM, Mbi mo>kbm 
i/icnonb30BaTb pB3yjibTaTbi Ha5nK3flBHMM, HTo6bi cflBTiaTb Bbi6op. ilpn >KBnaHm/i nK)6oM hbdobbk mo>kbt 

MCKaTb TaKMB CBUflBTBTIbCTBa, HaXOfll/lTb MX M COBBpUJBHCTBOBaTb. fljia 3TOrO HB Hy>KHO HM nODHOMOHMM, 
HM nOCBfllflBHMfl, HM CBfllflBHHblX TBKCTOB. EflMHCTBBHHOB, HTO Hy>KHO, — CMOTpBTb B Hy>KHOM 

HanpaBTiBHMM, HB 3a6biBafl npo nnoflopoflHbiB 3aflaHM m o6BiflaK)LflMB tbopmm. 3Ta OTKpbiTan 

flOCTynnOCTb hb TOnbKO CBMflBTBDbCTB, HO M BCBfO MBXaHM3Ma 05pBTBHMfl 3HaHMq, — KDIOHBBOB 
CBOMCTBO KOHUBRMMM pBaTlbHOCTM fanMriBO. 

B03MO>KHO, fanMJlBO CHMTan 3TO CaMO CO6OM pa3yMBK3mMMCfl, HO 3TO HB TaK. 3tO HB3aBMCMM0B 
flOnyiflBHMB O TOM, KaKOBa C|3M3MHBCKafl pBaJIbHOCTb. JlorMHBCKM pBaJIbHOCTM HB Hy>KHO 3TOrO CBOMCTBa, 

noMoraioLUBro nayKB, ho oho y hbb npMcyTCTByBT — m npMcyTCTByBT b M3o6MnMM. BcoriBHHaa FanMnBO 

HaCblLUBHa CBMflBTBDbCTBaMM. KoOBpHMK C06paJl CBMflBTBJlbCTBa CBOBM rBDMOUBHTpMHBCKOM TBOpMM B 

□ojibLUB. Tmxo BparB co5pan cbom CBMflBTBDbCTBa b flaHMM, a Kbodbp — b fBpMaHMM. HanpaBMB cbom 

TBTIBCKOn B HB6o Hafl l/lTaJlMBM, rariMTIBO nOJiyHMD 6onblUMM flOCTyn K TBM >KB CBMflBTBJIbCTBaM. Ka>KflblM 

KycoHBK noBBpxHOCTM Sbmdm b Ka>KflyK) flcnyKD HOHb B TBHBHMB MMDJiMapflOB DBT yTonan B 

CBMflBTBDbCTBaX C|3aKT0B M 3aK0H0B aCTpOHOMMM. flflfl MHO>KBCTBa flpyPMX HayK CBMflBTBJlbCTBa TO>KB 
5bmM Ha nOBBpXHOCTM, HO yBMflBTb MX CTanO B03MO>KHO TODbKO B COBpBMBHHOCTM C HOMOLflbK) 
MMKpOCKOnOB M flpyPMX npi/l6opOB. TaM, rflO CBMflBTBnbCTB CjDM3MHBCKM BlflB HBT, Mbi MO>KBM C03flaTb MX C 
nOMOlflbK) TaKMX npM5opOB, KaK na3Bpbl M nBpBropOflKM C OTBBPCTMSMM — npM5opOB, KOTOpbIB MO>KBT 
nOCTpOMTb Ka>KflblM TflB yrOflHO M B ni060B BpBMfl. \A CBMflBTBnbCTBa 5yflyT OflHM M TB >KB, HB3aBMCMM0 OT 



46 



www.digitalphysics.ru 



Toro, KTO MX o6Hapy>KHT. HeM 5onee cfjyHAaMeHTanbHa leopua, TeM flocrynHee ee CBHAeienbCTBa {p,n9i 
Tex, KTO 3HaeT, KaK CMOTpeTb) He TonbKO Ha Seivine, ho m bo bcom MynbTHBepce. 

TaKMM o5pa30M, cJananHecKan peanbHOCTb caMonododha na necKoribKi/ix ypoBHflx: necMOTpn na 
KonoccanbHyKD cno>KHOCTb BceneHHOM m MynbTusepca, HeKOTopbie KapTi/iHbi BecKOHeHHO noBTopaioTCfl. 
Seivinfl M lOnnTep — Becbivia Henoxo>KMe nnaneTbi, ho ohm flBH>KyTCfl no op6MTe m coctoat m 
oflMHaKOBoro Ha5opa nprnviepno CTa xnMnnecKnx ajieivieHTOB (npasfla, b paajinHHbix nponopquflx). To >Ke 
caMoe OTHOCHTca m k mx flBOMHMKaM M3 napannejibHbix BcenehHbix. CBUflOTenbCTBa, KOTopbie 
npoMSBenn CTonb cunbHoe BnenaTneHi/ie na fani/ineo v\ ero coBpeivieHHMKOB, TaioKe cymecTByroT na 
flpyrux nnaneTax m b OTflajiehHbix ranaKTHKax. CBUflOTenbCTBa, KOTopbie ceMHac nsyHaroT cjDi/iaMKi/i v\ 
acTpoHOMbi, 6bmM flocTynhbi MunjinapA Jiot naaafl m 6yAyT flocTynhbi e\i\e nepea MunnnapA JieT. CaMO 
cyLAecTBOBahne o6mMX o5"bacHMTenbHbix TeopuM oananaeT, hto HecpaBHUMbie o6"beKTbi m co6biTi/ifl 

HOKOTOpblM 05pa30M C|3H3MHeCKM CX0>KM. CbOT, HOnaAatOmUM K HaM H3 OTAaJieHHblX ranaKTMK, — 3T0 

Bcero nmub cbot, ho HaM oh Ka>KeTCfl ranaKTHKaMH. TaKnivi o6pa30M, peanbHOCTb coAep>KMT ne TonbKO 
CBMAOTenbCTBa, ho m cpeACTsa (nanprnviep, nam pa3yM m npoAyKTbi HaiueM >KM3HeAeflTenbH0CTM) ee 
noHMMaHMfl. B c|3M3MHecKOM peanbHOCTi/1 cymecmeyiom MaTeMaTHHecKne cuMBonbi. M to, hto hmohho 
Mbi noMemaeM mx TyAa, ne yivianfleT mx c|DM3MHecKyK) cyTb. B 3tmx CMMBonax — b HaiiiMX nnanoTapMax, 
KHMrax, c|DMnbMax, b naMflTM naiuMX KOMnbKDTepoB m b HaiueM M03re — cyinecTByioT o6pa3bi 
c|3M3MHecKOM peafibHOCTM B qenoM, o5pa3bi ne TonbKO BHeiuHero BHAa oetoKTOB, ho m CTpyKTypbi 
peanbHOCTM. CymecTByroT 3aK0Hbi m o6"bflCHeHMfl, peAyKMMOHHbie m McxoA^mMe. CytAecTByKDT onMcaHMn 
M o6"bacHeHMfl Bonbiuoro B3pbiBa m cy6"bflAepHbix HacTi/iM n npoueccoB; cymecTByioT MaTeiviaTMHecKMe 
a5cTpaKi4MM; AOMbicnbi; MCKyccTBo; 3TMKa; TeneBbie cjsoTOHbi m napannenbHbie Bcenennbie. CTenenb 

MCTMHHOCTM BCOX 3TMX CMMBOnOB, 06pa30B M TeopMM, — TO OCTb OnpeAenOHHOe CXOACTBO c 

KOHKpeTHbiMM MJiM a6cTpaKTHbiMM BemaMM, K KOTopbiM OHM OTHOcaTCfl, — onpoAenfleT HOBytO 
cai\/ionoAo6HOCTb, KOTopyro a^st peanbhocTM mx cymecTBOBaHMe. 3Ty caivionoAoGHOCTb Mbi Ha3biBaeM 

3HaHMeM. 



TepMHHOJlOrHH. 

FejiMoueHTpMHecKa^i jeopM^i — TeopMfl o tom, hto Seivinfl ABM>KeTCfl BOKpyr ConHqa m BpaiAaeTCfl 

BOKpyr CBOeM C06CTBeHH0M OCM. 

FeoueHTpMHecKafi reopun — TeopMn o tom, hto 3eMnn HenoABM>KHa, a Bce ocTanbHbie neSecHbie 
Tena ABM>KyTca BOKpyr nee. 

Pea/iMSM — TeopMfl o tom, hto BHeiuHflfl c|DM3MHecKafl BceneHHafl o6"beKTMBHO cymecTByeT m 
B03AeMCTByeT na nac Hepe3 HaiiiM nyBCTBa. 

EpMTBa OKKaivia (moa ctDopMyriMpoBKa) — He ycnoxHaume o6tficHeHua, ecnu e smoM Hem 
Heo6xoduMocmu, noTOMy hto b npoTMBHOM cnynae MsriMiuHMe ycno>KHeHMa ocTaHyTca 

HeoetflCHeHHblMM. 

KpnTepuM AOKTopa fl>KOHCOHa (Moa cjDopMyriMpoBKa) — ecnu mno-nudo daem omeemHyio 
peaKU,UK), 3Ha'^um, oho cymecmeyem. YTOHHenHbiM BapMaHT: ecnu e coomeemcmeuu c npocmeuuiuM 
odtacHeHueM KaKaa-nu6o Kameaopufi aenaemca cnoxHou u aemoHOMHOu, anai-ium, sma Kameaopufi 
peanbHa. 

CaMonoAo6HOCTb — HOKOTopbie nacTM ct3M3MHecKOM peanbHOCTM (nanpMMep, CMMBonbi, KapTMHbi 
MfiM HenoBenecKMe MbicjiM) noxo>KM na APyrMe ee nacTM. Cxoactbo M0>KeT 6biTb KOHKpeTHbiM, KorAa 
o6pa3bi B nnaneTapMM noxo>KM na HOHHoe He6o; ho Ba>KHee to, hto sto cxoactbo MO>KeT 6biTb 
a6cTpaKTHbiM, KorAa hokoo nono>KeHMe KBaHTOBOM TeopMM, HanenaTaHHoe b khmto, npaBMribHO 
o6"bflCHaeT oamh m3 acneKTOB CTpyKTypbi MynbTMBepca. (Bo3mo>kho, HOKOTopbie HMTaTeriM 3HaK0Mbi c 
c|3paKTanbH0M reoMOTpneM; noHSTMe caMonoAo6HOCTM, onpeAeneHHoe 3Aecb, ropa3AO iiiMpe noHSTMa, 
Mcnonb3yeMoro b stom o6nacTM). 

TeopM;i cJio>KHOCTM — pa3Aen TeopMM BbiHMcnMTenbHbix CMCTeM, 3aHMMaioiAMMCfl pecypcaMM 
(TaKMMM, KaK BpoMfl, o6"beM naMflTM MJIM SHeprMa), KOTopbie Heo6xoAMMbi a^^ BbinonneHMfl AaHHbix 

KnaCCOB BblHMCneHMM. 



PesiOMe. 

HecMOTpa na to, hto conMncM3M m poACTBenhbie eMy AOKTpMHbi norMHecKM caMocomacoBannbi, mx 
MO>KHO noJiHOCTbK) onpoBopmyTb, npocTO BocnpMHMMaa KaK cepbe3Hbie o6"bflCHeHMfl. XoTa Bce ohm 
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npereHflyioT Ha ssaHne ynpomeHHoro MnpoBoaapeHna, raKOM ananm noKasbiBaei, hto ohm He 6onee 
HBM HpesMepHO ycno>KHeHHbie cfjopivibi peani/iaivia, KOTopbie HeB03MO>KHO aainnTHTb. PeanbHbie 
Kaieropm/i seflyi ceSn cnoKHbiM m aBTOHOMHbiM o5pa30M, KOTopbiPi mo>kho npi/iHATb KaK KpurepuPi 
peanbHOCTn: ecnn HTO-nM6o «flaeT oreeTHyK) peaKi4i/iK)», oho cymecTByer. HayHHoe paccy>KfleHMe, 
McnonbayKDLnee Ha5nK3fleHMe ne KaK ocHOBy aKCTpanonflMnn, a KaK cpeflCTBO noncKa otjimhum b 
o6"bacHeHnax, He ycTynatomux flpyr APyry no ocianbHbiivi napawieTpaivi, MO>KeT flaib naivi i/icTUHHoe 
3HaHMe o peajibHOCTM. 

TaKUM o6pa30M, oco6oe cbomctbo caMonoflo6HOCTM ctDi/ianHecKoro Mupa flenaei bo3mo>khom nayKy m 
flpyme c|)opMbi 3HaHMa. OflnaKO BnepBbie sto cbomctbo npi/i3HanM m M3yHi/inM bobcs ne ctDH3MKi/i, a 
MareMaTHKM m TeopernKH b o6nacTH BbNucnmenbHOM rexHi/iKH. Ohh Ha3BanM 3to cbomctbo 
yHueepcanbHocmbK) ebNucneHuu. Teopua ebNucnenuu — name rpeibe ochobhoo HanpaBJienne. 



Fjiaea 5. BMpxyajibHasi peajibHocxb. 

Teopmo BbNucjieHnPi TpaflminoHHO H3yHann a5cTpaKTH0, KaK pa3flen, OTHOcflmnMCfl TonbKO k 
wiareMaTHKe. OflnaKO npn 3tom TepaeTca ee CMbicn. KoMnbKJiepbi — c|3i/i3MHecKMe o6"beKTbi, a 
BbNMcneHna — c|3M3MHecKMe npoLieccbi. To, hto Moryr uni/i ne Moryr BbNi/icnmb KOMnbroiepbi, onpefle- 
naeTCfl 3aKOHaMM c|3M3mki/1, a ne 3aK0HaMM hmctom MaieMaTHKH. VHueepcanbHocmb — oflna H3 
Ba>KHeMiuMX KOHqenMUM reopi/in BbiHucneHUM. VHueepcanbHbiu Komnbiomep o6biHHO onpeflejiaioT kbk 
a6cTpaKTHyK) MaiuMHy, cnoco6HyK) mviMTupoBaTb BbiHucneHUfl nH35oM APyroM a6cTpaKTH0M MamnHbi b 
KOHKpeTHOM HOTKO onpefleneHHOM Knacce. OflnaKO Ba>KHOCTb yhi/iBepcanbHOCTi/i 3aKnK3>HaeTca b tom, hto 
yHMBepcanbHbie KOMnbHDTepbi, i/inn, no KpaPiHeM Mepe, xopomne npM5ni/i>KeHMa k hum, mo>kho Ha caMOM 
flene nocTpomb m i/icnonb30BaTb flna BbiHucneHi/ifl noBeflennfl ne TOJibKO flpyr flpyra, ho h 
i/iHTepecyHDinMX ctDi/isnHecKnx M a5cTpaKTHbix Kaieropi/iM. 3Ta B03M0>KH0CTb - nacib caivionofloSHOCTM 
c|3i/i3MHecKOM peanbHOCTM, 0 KOTopoM ynoMflHyn b npeflbiflymeM rnaBe. 

Cawioe M3BecTHoe ct3M3HHecKoe npoaBnenne yHUBepcanbHOCTH — o6nacTb rexHonori/in, KOTopaa 
o6cy>Kflanacb b TeneHne MHomx flecflTuneiuM, ho HaMi/iHaer pa3BHBaTbCfl TonbKO cewHac, — 
eupmyanbHaa peanbHocmb. 3tot repivii/iH othochtca k n\o6ov\ cmyaMMH, Korfla ncKyccTBeHHO co3flaeTcn 
omymeHne npe6biBaHMfl HenoBOKa b onpefleneHHOM cpefle. Hanprnviep, nMnoTa>KHbiM TpeHa>Kep — 
wiaiuMHa, KOTopan p,aej neiHUKy OLnymenne noneia na caMonere 6e3 orpbiBa ot 3eMnn, — 3to oflHH m3 
Bi/iflOB reneparopa BnpryanbHOM peanbHOCTH. B raKyio MaiuHHy (nnn TOHHee, KowinbKDTep, KOTopbiM okd 
ynpaBJiaeT) mo>kho BBecTH xapaKTepucTHKH peanbHoro mjim BbiMbiiuneHHoro caMoneia. B nporpaiviivie 
TaK>Ke MO>KHO onpeflennTb 0Kpy>KaK)myK3 caMoneT cpefly, KaK-To: norofly m cxeiviy aaponopioB. ilo Mepe 
Toro, KaK nunoT npaKTi/iKyer nepeneibi m3 oflHoro aaponopia b flpyroM, TpeHa>Kep Bbi3biBaeT 
onpefleneHHbie i/i3o5pa>KeHMfl b OKhax, OLMymennfl B03HHKaK)LHMX npn nonere tojihkob m ycKopeHUM, 
cooTBeTCTByKDLHne noKa3aHMfl npM6opoB m T.fl. Oh MO>KeT BKriranarb acfDclaeKTbi, nanprnviep, 
Typ6yneHTHOCTM, Mexani/iHecKoro noBpe>KfleHMfl m npeflno>KeHHbix MOflMc|3MKai4HM caMonera. TaKUM 
o5pa30M, nMnoTa>KHbii?i TpeHa>Kep MO>KeT flaib nonb30BaTenK) mi/ipoKUM fli/iana30H OLnymeHUM ot 
nonera, BKUKDHaa laKi/ie omymeHi/ia, KOTopbie HeB03M0>KH0 nonynnTb b peanbHowi caMonere: 
MMMTauMOHHbiM caMonoT MO>KeT o6naAaTb TexHunecKHMH xapaKTepi/icTHKaivin, HapymaKDmnMH 3aK0Hbi 
cl3M3MKM, Hanprnviep, oh MO>KeT neieTb CKB03b ropbi, 6bicTpee CBeia nnn 6e3 ropronero. 

□ocKOJibKy Mbi OLnymaeM OKpy>KaiOLMyio nac cpefly Hepe3 Hamn nyBCTBa, nK35oM reneparop 
BnpiyanbHOM peanbHOCTH flon>KeH o5naflaTb cnoco6HOCTbK) MaHnnynnpoBaTb HamnMH nyBCTBaiviM, 
flOMMHi/ipyfl Hafl MX HopManbHbiM ctDyHKMHOHnpoBaHneM, HTo6bi Mbi Mornn nonyBCTBOBaTb onpeAS- 
neHHyio OKpy>KaK3myio cpeAy. Bo3mo>kho, sto SBynuT KaK BbiKnaflKa m khufm OriAoca XaKcnn Brave New 
World', HO TexHonoruM i/icKyccTBeHHoro ynpaBnennfl ceHcopHbiM omymeHi/ieM nenoBeKa 5e3ycnoBHO 
pa3BHBanMCb b TeneHne TbicflHeneTHM. Bee MeroflMKH npeflMeTHO-M3o6pa3MTenbHoro HCKyccTBa i/i CBfl3M 

Ha flJlMHHbie paCCTOflHMfl MO>KHO CHMTaTb «flOMI/1HHpyiOmMMH Hafl HOpManbHbIM C|3yHK14MOHMpOBaHHeM 

>HyBCTB». fla>Ke flOMCTopuHecKne nemepnbie pucyHKH flaBani/i 3pnTenK) HOKOTopoe omymeHne Toro, hto 

OH BMflMT >KMBOTHblX, KOTOpblX Ha CaMOM flejie TaM He 6bmO. CerOflHfl Mbi MO>KeM OCymeCTBMTb 3T0 

6onee tohho, i/icnonb3yfl cfDi/inbMbi m 3ByK03anMCb, xota m ho nacTonbKO tohho, HTo6bi i/iMmaMHK) mo>kho 
6bino nepenyraib c opurnnanoM. 

9\ 6yfly Mcnonb30BaTb repMHH zeHepamop u3o6paxeHuu o6o3HaHeHMfl nK)6oro npM6opa, KaK-To: 
nnaHeiapm?!, cucTOMa Knacca Hi-Fi i/inn nonoHKa flna cneMUM, — KOTopbiM MO>KeT c|3opMi/ipoBaTb tohho 
onpefleneHHbiM ceHcopHbM bboa flna nonb30BaTena: saflannbie KaprnHKi/i, 3ByKH, 3anaxn m t. n., 
KOTopbie CHHTaK)T «M3o5pa>KeHnaMM». HanpuMep, HTo6bi renepupoBaTb o6oHflTenbHoe M3o5pa>KeHi/ie 
(T.e. sanax) BaHnnn, Hy>KHO OTKpbiTb GanoHKy c Bannnbio, KOTopaa ctomt na nonoHKe px\^ cnei4i/iM. MTo6bi 



^ «flMBHblM HOBblM MMp». 
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reHepupoBaib cnyxoBoe M3o6pa>KeHMe (i.e. 3ByK) flBafluaioro KOHqepTa flna clDopienbaHO MoqapTa, 
Hy>KHO nocTaBMTb cooTBercTBytomuM KOMnaKT-flncK Ha CMCTeiviy KJiacca Hi-Fi. J1k)6om reHepaiop 
i/i3o6pa>KeHMM — 3T0 pyflMMeHTapHbm BUfl reHepaiopa BnpryanbHow peanbHOCTH, ho repiviMH 
«Bi/ipTyanbHafl peanbHOCTb» o6bNHO ociaBJiflioT na tot cnynaM, Korfla npucyTCTByioT m mnpoKUM oxBaT 
ceHcopHoro fluanaaona nonbaoBaTenn, m omyTHMbiM sneivieHT BsanMOfleMCTBUfl («OTBeTHaa peaKi4Mn») 
Me>Kfly nonbsoBaTeneM m HMHTupyeMOM KaTeropneM. 




Pmc. 5.1. BnpTyajibHaa peanbHOCTb b cospeMeHHOM McnonHeHnn 

CoBpeMeHHbie BUfleonrpbi nosBonnKDT ocymecTBHTb BsamviofleMCTBi/ie Me>Kfly nrpoKOM i/i o6teKTOM 
i/irpbi, HO OHM, KaK npaBuno, McnonbsyioT TonbKO HeGonbLuyio nacTb ceHcopHoro fluanaaona 
nonbsoBaTena. TaKan «OKpy>KaK)mafl cpefla» coctomt m M3o5pa>KeHi/iM Ha He6onbLUOM SKpane m 
HacTMHHO 3ByK0B, KOTopbie cjibiiuMT noTibsoBaTenb. OflHaKO y>Ke cymecTByioT BnpTyanbHbie BUfleonrpbi, 
6onee flocTOMHbie SToro HasBaHUfl. 06bNH0 nonbsoBaTenb nafleBaoT mneM co BCTpoennbiMM 
HayiuHMKaMM i/i flBywia TeneBManoHMbiMn aKpanawin (no oflHOMy flna Ka>Kfloro maaa), HHorfla — cne- 
MnanbHbie nepnaTKH m flpyryro OAe>Kfly, M3HyTpi/i o6iuMTyK) aneKTpuHecKH ynpaBnaeivibiMM 3c|DctDeKTopaMM 
(npM6opaMM, cosAatommviM flaBnenne). TaM TaioKe npucyTCTByroT cencopHbie flaTHUKH, KOTopbie 
cj3HKCi/ipyK)T flBM>KeHne HacTOM Tena nonbsoBaTenn, oco6eHHO ronoBbi. l/!HcjDopMai4Mfl o tom, hto flenaeT 
nonbsoBaTenb, nepeflaeTcn KOMnbK)Tepy, KOTopbiPi BbiHucnaeT, hto flon>KeH BHAeTb, cnbimaTb m 
HyBCTBOBaTb nojibsoBaTenb, m pearnpyeT, nocbinafl cooTBeTCTByroLnne curnanbi renepaTopaivi 
i/i3o6pa>KeHna (pi/icynoK 5.1). Korfla nojibsoBaTenb cmotpmt HaneBO hum nanpaBO, i/i3o6pa>KeHi/ifl na flByx 
TeneBMSi/ioHHbix aKpanax cneflyioT aa era BsmaflOM, KaK m peanbHoe none apeHun, HTo5bi noKaaaTb, hto 
Haxofli/iTCfl cneBa m cnpaBa ot Hero b BMpTyanbHOM wiMpe. ilonbsoBaTenb MO>KeT npoTsnyTb pyKy m nofl- 
HSTb BMpTyanbHbiM o6'beKT, oh 6yfleT KaK HacTonmi/iM na omynb, noTOMy hto 3c|3c|3eKTopbi nepnaTKH 
renepMpytoT «TaKTnnbHyK) oSpaTHyio CBfl3b», cooTBeTCTByKDinyK) TOMy nono>KeHMK) m opMeHTai4m/i, b 

KOTOpOM BMfleH 06"beKT. 

B HacToainee Bpeivin wrpbi m mviMTaui/in cpeflCTB nepeABi/i>KeHna - ocHOBHbie oGnacTM npmvieHeHMfl 
Bi/ipTyanbHOM peanbHOCTH, ho b 6nM>KaMiueM 6yflyLneM npeflBi/iflMTca orpoMHoe KonnHecTBO HOBbix 
o6nacTeM ee nprnvieneHMa. flna apxHTOKTopoB CKopo CTansT o6biHHbiM flenoM cosflaBaTb BnpTyanbHbie 

npOTOTMnbl 3flaHMM, no KOTOpbIM KJIMSHTbl CMOryT npOMTHCb 1/1 npOBepHTb MOflMC|DMKai4MM Ha TOM CTaflMM, 

Korfla MX MO>KHO 6yfleT BHOflpMTb 6e3 oco6bix ycMTiMM. noKynaTOTiM CMoryT npoMTM (mtim fla>Ke 
npojieTOTb) no BMpTyanbHbiM cynepMapKOTaM, ne Bbixoflfl m3 flOMa, fla>Ke ne BCTpenaflCb c TonnoM 
flpyrMX noKynaTsneM m ho cnyLuafl wiysbiKy, KOTopaa mm hs HpaBMTcn. Ho coBceM He o6a3aTenbHO, hto 
OHM ocTaHyTca b BMpTyanbHOM cynepwiapKeTe b oflMHonecTBe: b BMpTyanbHOM peanbHOCTM 3a 
noKynKaMM MoryT noMTM BwiecTe CKonbKO yroAHO nenoBOK, y Ka>KAoro 6yflyT KaK M3o6pa>KeHMn 
ocTanbHbix, TaK m M3o5pa>KeHMe cynepiviapKeTa, ho HMKOMy m3 hmx ne npMfleTca BbixoflMTb m3 flOMa. 
KoHuepTbi M KOHct3epeHi4MM 6yflyT npoBOflMTb, ne Ha3HaHafl MecTa BCTpeHM; m Bbirofla 3flecb ne TonbKO b 

aKOHOMMM Ha CTOMMOCTM ayflMTOpMM, rOCTMHMM M nepenOTOB, HO M B TOM HTO BOS yHaCTHMKM CMoryT 

CMfleTb Ha caMOM nyniueM MecTS oflHOBpeMOHHO. 

EcriM 6bi enMCKon BepKTiM mtim MHKBM3MTopbi 3HanM o BMpTyanbHOM peanbHOCTM, ohm, bo3mo>kho, 
yxBaTMnMCb 6bi sa nee, KaK 3a coBepmeHHyK) MnnrocTpaMMK) o6MaHHMBOCTM nyBCTB, noflTBep>KflaioLnyio 
MX apryMOHTbi npoTMB naynnoro paccy>KfleHMa. Mto npoM30iuno 6bi, ecnM 6bi neTHMK nMnoTa>KHoro 
TpeHa>Kepa nonbiTancn McnonbsoBaTb nposepKy na peanbHOCTb flOKTopa fl>KOHCOHa? HecMOTpa na to, 
HTO BMpTyanbHbiM caMoneT m OKpy>Kaiomafl ero cpefla b flOMCTSMTenbHOCTM ne cymecTByioT, ohm «flaK)T 
OTBOTHyK) peaKi4MK)» noTHMKy, KaK ecnM 6bi ohm cymecTBOsanM. JIothmk MO>KeT OTKpbiTb flpoccenb m 
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ycnbiiuaTb OTBeTHbiPi pee flBuraieneM, noHyscTBOBaTb mx flaeneHne nepea cufleHbe, yBUflerb b okho, KaK 
OHM Bi/i6pMpyK)T 1/1 Bbi6pacbiBaK)T ropflHMM raa, HecMoipa Ha to, hto mx ne cyinecTByer. JleTHi/iK MO>KeT 
omyTMTb noner caMoneia bo Bpewia LUTopivia, cnbimaTb rpoM m BMfleib AO>KAb, 6bK)mMM no BerpoBoiviy 
CTeKTiy, xoia b peanbHOCTM HMHero aioro her. B peanbHOCTM CHapy>KM Ka6MHbi HaxoflMTca TonbKO 
KOMnbKJiep, HecKonbKO rMflpaBnwHecKMX flOMKparoB, TeneBnaMOHHbie aKpaHbi, rpoMKoroBopMieriM m 
coBepiueHHO cyxoe HenoflBM>KHoe noMemeHMe. 

flenaer riM sto onpoBep>KeHMe conMncMsivia flOKTopoM fl>K0HC0H0M HeAOMCTBMTeJibHbiM? Hex. Ero 
paaroBop c BocyannoM Mor raioKe npoMSOMTM m b nMJioTa>KHOM TpeHa>Kepe. «^ onpoBepraK) aro eom 
maK», — Moa CKaaarb oh, oiKpbiBaa flpoccenb m MyBCTBya OTBeiHyK) peaKMMK) BMpryanbHoro flBMraiena. 
TaM Her flBMraiena. A OTBeiHyK) peaKMMio p,aej KOMnbiorep, o5pa5aTbiBaK)mMM nporpaiviMy, KOTopaa 
BbNMcnfleT, HTO cflenan 5bi flBMraienb, ecriM 6bi na nero «0Ka3anM B03fleMCTBMe». Ho stm pacHeibi, 
BHeiuHMe flna paayivia flOKTopa fl>KOHCOHa, pearMpyioT na ynpaBnoHMe flpocceneM raioKe cno>KHO m 
aBTOHOMHO, KaK M flBMraTonb. CneflOBaienbHO, ohm Bbiflep>KMBaK)T npoBepKy na peanbHOCTb, m 3to 
cnpaBOAnMBO, noTOMy hto b fleMCTBMTenbHOCTM 3tm BbiHMcneHMfl — c|DM3MHecKMe npoLieccbi BHyrpM 
KOMnbKDiepa, a KowinbHSTep — o6bNHbiM c|3M3MHecKMM o5"beKT (He Menee 4)M3MHecKMM, MeM flBMrarenb), m 
o6"beKT coBepiiieHHO peanbHbiM. Tot cjDaKT, hto 3to ho peanbHbiM deuaament, ne MMeer HMKaKoro 
OTHOLueHMfl K apryMOHTy npoTMB cojiMncM3Ma. KaK-HMKaK, He Bce peanbHoe flon>KHO nerKO noflflaBaibcn 
pacno3HaBaHMio. fla>Ke ecriM 6bi to, hto noKa3anocb KaiwHeivi, BnocneflCTBMM OKa3anocb 6bi >KMBOTHbiM, 
aaMacKMpoBaBLUMMCfl nofl KaivieHb, mtim ronorpac|3MHecKOM npoeKUMePi, CKpbiBaKDineM caflOBoro moMMKa, 
3T0 He MMeno 6bi oco5oro 3HaHeHMfl b nepBOHananbHOM ASMOHCTpauMM flOKTopa fl>KOHCOHa. nocKonbKy 
ero peaKi4Mfl 6bma cno>KHOM m aBTOHOMHOM, flOKTop fl>KOHCOH Mor 6bi coBepLueHHO onpaBflanno cflenaTb 
BbiBOfl, HTO 3Ta peaKMMSi 6bina Bbi3BaHa hom-to peanbHbiM, HaxoflamMMCfl bho Hero, m, cneflOBaTenbHO, 
peanbHOCTb coctomt ne TonbKO m3 nero. 

TeM He Menee, cymecTBOBaHMe BMpTyanbHOM peanbHOCTM MO>KeT noKa3aTbCfl Heyflo6HbiM pj\^ Tex, 
Hbe MMpoB033peHMe ocHOBano Ha nayKe. TonbKO noflyMaPiTe, hto TaKoe renepaTop BMpTyanbHOM 

peanbHOCTM C TOHKM 3peHMfl Cj3M3MKM. KOHOHHO, 3T0 Cj3M3MHeCKMM 06"beKT, KOTOpbIM nOflHMHfleTCfl TOM >Ke 

saKonaM 4)M3mkm, hto m Bce ocTanbHbie o6"beKTbi. Ho, KpoMe Toro, oh MO>KeT «npMTBopflTbca». Oh 

MO>KeT npMTBOpMTbCfl COBepiUeHHO APyrMM oGtOKTOM, KOTOpbIM nOflHMHJieTCfl nO>KHblM 3aK0HaM CtDM3MKM. 

Bonee Toro, 3tot npoqecc MO>KeT npoTeKaTb cno>KHO m aBTOHOMHO. Korfla nonb30BaTenb B03fleMCTByeT 
Ha Hero, HTo6bi nposepMTb peanbHOCTb Toro, hom oh npMTBopneTCJi, oh 0Ka3biBaeT OTBeTHyio peaKi4MK), 
KaK ecnM 6bi oh 6bin TeM flpyrMM, HecymecTByHomMM oetoKTOM, m KaK ecnM 6bi no>KHbie aaKOHbi 6binM 

MCTMHHblMM. EcnM 6bl Mbl M3yHanM C|)M3MKy TOnbKO Ha OCHOBe TaKMX 06"beKT0B, Mbl BblBenM 6bl 

oiuM6oHHbie saKOHbi. (B caMOM flene? VAMBMTenbHO, ho Asno o6ctomt ho cobcom TaK. fl Bepnycb k 
3T0My Bonpocy b cneAytomePi rnaBe, ho, npe>KAe Bcero, Mbi Aon>KHbi paccMOTpeTb SRBneHMe 
BMpTyanbHOM peanbHOCTM nonoApo6Hee). 

EcnM npMHflTb 3T0 BO BHMMaHMe, MO>KeT nOKa3aTbCfl, HTO enMCKOn BepKHM MMen B BMAy, HTO 

BMpTyanbHaa peanbHOCTb — 3to CMMBon rpy6ocTM nenoBenecKMX cnoco6HOCTeM, hto ee 
cymecTBOsaHMe Aon>KHO npeAynpeAMTb nac o BHyTpeHHMX orpaHMHOHMax cnoco6HOCTM nioAeM 
noHMMaTb c|DM3MHecKMM MMp. l\/lo>KeT noKa3aTbCfl, HTO ccbinKa Ha BMpTyanbHyK) peanbHOCTb othocmtca k 
TOM >Ke c|3Mnoco43CKOM KaToropMM, HTO M MnnK33MM, no>KHbie cneAbi M coBnaAeHMfl, nocKonbKy Bce 3to 
flBnoHMfl, KOTopbie BpoAe 6bi noKa3biBaK)T naM neHTO peanbHoe, ho na caMOM Asne bboa^t nac b 3a- 
6ny>KAeHMe. IVlbi y>Ke BMAenw, hto naynnoe MMpoB033peHMe MO>KeT npMHSTb (a b ASMCTBMTenbHOCTM, 
o>KMAaeT) cymecTBOBaHMe SBnoHMM, b BbiciueM CTenoHM bboaslumx b 3a6ny>KAeHMe. 3to par excellence 
MMpoB033peHMe, cnoco6Hoe cornacoBaTb OLUM6oHHOCTb, CBOMCTBeHHyto HenoBOKy, m BHeiuHMe 
MCTOHHMKM olum6ok. Tom HO MOHeo, flBnoHna, BBOA^mMe B 3a6ny>KAeHMe, npMBeTCTBytoTca b cboom 

OCHOBe. nOMMMO TOrO, HTO OHM nK)6onblTHbl, MnM TOrO, HTO Mbl y3HaeM M3 HMX, nOHOMy OHM BBOA^T B 

3a5ny>KAeHMe, Mbi nbiTaoMca M36e>KaTb 3tmx ABnoHMM m npeAnoHMTaoM o6xoAMTbCfl 5e3 hmx. Ho 
BMpTyanbHaa peanbHOCTb He othocmtca k 3tom KaTeropMM. IVIbi yBMAMM, hto cymecTBOBaHMe 
BMpTyanbHOM peanbHOCTM noKa3biBaeT ne to, hto HenoBenecKaa cnoco6HOCTb noHMMaHMfl MMpa 
M3HaHanbH0 orpaHMHena, a nanpoTMB, to, hto M3HaHanbH0 ona 5e3rpaHMHHa. 3to ho anoManMA, 
npMBHeceHHaa cnynaMHbiMM CBOMCTBaMM nenoBenecKMX opranoB nyBCTB, a cjDyHAaMeHTanbHoe cbomctbo 
MynbTMBepca b uenoM. I/I tot cfjaKT, hto MynbTMBepc o6naAaeT 3tmm cbomctbom, HMCKonbKO ne 
CMymaiomMM peanM3M MnM nayKy, Heo6xoAMM p,m o6omx: 3to mmohho to cbomctbo, KOTopoe AsnaoT 
HayKy bo3mo>khom. 3to ho neHTO, «6e3 nero Mbi npeAnonnM 6bi o6oMTMCb»; 3to neHTO, 6e3 nero Mbi 
6yKBanbH0 ne MO>KeM o6oMTMCb. 

TaKMe saflBneHMfl MoryT noKa3aTbca AOCTaTOHHO npeTeHi4M03HbiMM, ecnM ynecTb, hto mx p,enaKii, 
ocHOBbiBancb na nMnoTa>KHbix TpeHa>Kepax m BMAeoMrpax. Ho b o5LneM cxomo uoHTpanbHoe mocto 
saHMMaoT BMpTyanbHan peanbHOCTb b uenoM, a ne nacTHbiM renepaTop BMpTyanbHOM peanbHOCTM. 
no3TOMy xony paccMOTpeTb BMpTyanbnyio peanbHOCTb b MaKCMManbHO o6o6meHHOM BMAe. KaKOBbi ee 
HaMBbicLUMe npoAenbi, ecnM TaKOBbie MMeKJTca? KaKyro OKpy>KaiomyK) cpeAy, b npMHMMne, mo>kho 
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MCKyccTBeHHO nonyHMTb m c KaKOM TOHHOCTbio? foBopfl «B npMHUMne», a MivieK) B BUfly, nmopupyfl 
npexoflainne orpaHi/iHeHna lexHonomn, ho npuHniviafl bo BHrnviaHne Bce orpaHUHOHna, KOTopbie Moryr 

HanO>KI/lTb npHHLlHHbl norHKM l/l C|DH3MKH. 

ilo Moeiviy onpefleneHMK) reHeparop BHpryanbHoPi peanbHOCTH — 3to MamnHa, KOTopaa p,aeT 
nonbsoBaTenio omymeHne KaKOM-TO peanbHOM nnn BbiMbimneHHoPi OKpy>KaK)mei?i cpeflbi (Hanpmviep, 
caMonera), KOTopaa Haxoflmcfl, nnn Ka>KeTCfl, hto HaxoflHTca, bho paayivia nonbaoBaiejia. 9] 6yfly 
HasbiBaib 3T0 eHeujHUMU omymeHUfiMU. BHeiuHne oinymeHna flon>KHbi npoTHBonocTaBnaTbCfl 
enympeHHUM omymeHUfiM, KaK-To: HepB03H0CTb npn nepsoM caMOCToaTenbHOM nocaflKe mjim yAUBneHne 
npn BHeaanHOM noaBneHnn rposbi Ha acHOM rony6oM He6e. renepaiop BnpryanbHOM peanbHOCTH 
CTaHOBi/iTCfl KOCBOHHOM npuHMHOM HOflBJieHMa y nonbsoBaTenfl KaK BnyipeHHUx, raK m BHemHi/ix 
omymehUM, HO era HeB03MO>KHO aanporpaMMnpoBarb raK, HTo6bi oh o6ecneHMBan tohho onpeflenennbie 
BHyrpeHHue oinymeni/ia. Hanpmviep, JieiHUK, KOTopbm coBepiuaeT nomn oahh m tot >Ke nonoT na 
TpeHa>Kepe flBa>Kflbi, nonyHHT b o6omx cnynaflx npuMepno oflHH i/i to >Ke BHemHue OLMymennfl, ho bo 

BTOpOM pa3 OH, B03M0>KH0, MeHbLUS yflMBI/lTCfl nOflBJieHMK) rpOSbl. B03M0>KH0, BO BTOpOM pa3 nOTHMK 

TaioKe no-flpyraMy OTpearnpysT na noaBnenne rpo3bi, hto, b cbokj onepeflb, n3MeHHT nocneAytoLMne 
BHSLUHne omymsHna. Ho p,eno b tom, hto xots m mo>kho 3anporpaMMMpoBaTb MamnHy na noflBnenne 
rpo3bi B none 3peHi/ifl neTHUKa, Korfla 3to >KenaTenbHO, HeB03M0>KH0 3anporpaMMnpoBaTb >KenaeMyio 
OTBeTHyio peaKMHK) neTHUKa. 

l\/lo>KHO npeflCTaBMTb TexHonormo 3a npeflenawin BnpTyajibHoPi peanbHOCTH, KOTopaa Moma 6bi 
Bbi3biBaTb TOHHO onpeAeJieHHbie eHympeHHue omymeHna. HeKOTopbie BHyTpoHHue omymennji, 
Hanpmviep, HacTpoennfl, Bbi3BaHHbie onpeflenenHbiMM hapKOTHKaivii/i, y>Ke ivio>kho nonyHMTb ncKyc- 
CTBeHHO, M B 6yflymeivi 3tot flMana30H HecoMHehHO pacLui/ipnTCfl. Ho renepaTopy tohho onpeflenennbix 
BHyTpeHHMX omymeHMM B o6meM npmunocb 6bi mvieTb cnoco6HOCTb flOMUHi/ipoBaTb naA HopivianbHbiM 
c|3yHKi4MOHi/ipoBaHneM KaK pa3yivia, TaK m nyBCTB nonb30BaTenfl. flpyrmvii/i cnoBaiviM, oh 3aivieLnan 5bi 
nonb30BaTena flpyrmvi HenoBOKOM. 3to cbomctbo noiviemaoT TaKne MamnHbi b KaTeropmo, OTnuHHyio ot 
KaTeropm/i renepaTopoB BnpTyanbHoPi peanbHOCTH. flnn hux noTpe5yeTCfl coBceM APyraa TexHonorna, 
OHM noflHMiviyT coBceM flpyrne c|3Mnococj3CKMe npo6neMbi, no3Toiviy a ncKmoHun mx m3 CBoero 
onpefleneHMfl BnpTyanbHoPi peanbHOCTH. 

Eine oflMH BMP, omymeHMM, KOTopbie HecoMHeHHO Henb3a nepeflaTb ncKyccTBeHHO, — 3to noau^ecKU 
Heeo3MO>KHbie omymenm. 9] CKa3an, hto ni/inoTa>KHbiM TpeHa>Kep ivio>KeT co3flaTb omymeHne c|3M3MHecKM 
HeocymecTBmviora nonoTa CKB03b ropy. Ho hmhto ho CMO>KeT co3flaTb omymeHne pa3no>KeHMfl na 
iviHO>KMTenM HMcna 181. noTOMy hto 3to nornnecKH HeB03MO>KHo: 

181 — 3T0 npocToe Hucno. (Iloeepumb, hto kto-to pa3no>KMn Hucno 181 na MHO>Ki/iTeni/i, — 
nornHecKM B03MO>KHoe omymeHne, ho oho BHyTpeHHee, a noToiviy ne bxoamt b ccjaepy BnpTyanbHOM 
peanbHOCTM). flpyrae nornHecKH HeB03MO>KHoe omymeHne — 6ecco3HaTenbHOCTb, nocKonbKy, Korfla 
HsnoBSK Haxofli/iTCfl B 6ecco3HaTenbHOM cocTOflHun, OH no onpeflenenmo hm nera ne McnbiTbiBaeT. 
CocTOflHue, Korfla nenoBSK Hunero ne ncnbiTbiBaeT, OTnunaeTcn ot cocTOflHUfl, Korfla nenoBSK 
i/icnbiTbiBaeT nonnoe OTcyTCTBue oinymeHUM, — ceHcopHan M3onfli4Mfl, — KOTopaa, 6e3ycnoBHO, 
ABnaeTca c|3H3MHecKM ocymecTBi/iMOM cpeAOM. 

ilocne MCKnioHeHMfl omymeHUM, nornHecKH HeB03M0>KHbix, m omymeHm?! BnyTpeHHUx y nac ocTancn 
o6LiJMpHbiM Knacc fioaw^ecKU eo3MO>KHbix, eHeuiHux oui,yLU,eHuu — omyineHnPi cpefl, nonynenne KOTopbix 
nornHecKM bo3mo>kho, ho c|3H3MHecKM He Bcerfla ocymecTBUMO (Ta6nni4a 5.1). HTO-nn6o flBnaeTca 

Cj3H3MHeCKM B03M0>KHbllVI, OCnH OHO He 3anpeLMeH0 3aK0HaMM C|DM3I/IKM. B 3T0M KHi/ire cflenaK) 

flonymenne, hto «3aK0Hbi ct3M3MKM» BKnioHaioT oflHO, eu^e Hei/i3BecTHoe, npaBi/ino, onpeflenaiomee 
HananbHoe cocTOflHue uni/i APyrne flononnnTenbHbie flannbie, Heo6xoflmvibie, b npnHi4i/ine, flna nonnora 
onucaHMfl MynbTMBepca (nHane 3tm flannbie CTann 6bi Ha6opoM BHyTpenne Heo5"bflCHmvibix cjaaKTOB). B 
TaKOM cnynae nonynenne cpeflbi c|3M3MHecKM bo3mo>kho Torfla m TonbKO Torfla, Korfla ona flOMCTBHTenbHO 
cyiflecTByeT rfle-TO b MynbTMBepce (t. e. b KaKOM-TO BcenennoM nnn HecKonbKnx BceneHHbix). HTO-nM6o 
ABnaeTCfl c|3H3MHecKM HeB03M0>KHbiivi, ecnn 3T0 He npoMcxoflUT HMTfle B MynbTMBepce. 

Ta5nm4a 5.1. KnaccuctDHKaui/in oiflymeHMPi c npmviepaMM. BnpTyanbHaa peanbHOCTb CBflsana c 
nonyneHneM nornnecKH B03M0>KHbix, BHeiiiHux oiflymeHMPi (BepxHaa neBaa nacTb Ta5nm4bi) 
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iHonmrcKM ■03M0KMur ouiyuieHHit 



({•HJUHCCKH II03M0WHJI) *MlH4fCKM HeBOJVOHlH.t » /lorHMBCKK H«BO)MO)Kinir 

cpeaa cp*aa ^mymcHHa 



cana-ieTOM 


HsnpHMop CKOpOCTb no.icTa 
suluc CKopocTH CMra 


iianpHMcp: paiiioNiexKe tia 

MHOMNTCnH npOCTOro HMCAt 


HanpHMcp ropAocTk ja 

CBOH .ICTHUr CnOCO^HOCTH 


HanpMMfp. oiuyuteMKe UB«roB j» 
npeat-uuH jHanajona BtuMMOCTM 


HanpHMcp. AcccojHarr.ibHocTii 



f\ onpeflenflK) penepmyap reHepaiopa BnpryanbHOM peanbHOCTH kbk Ha5op peajibHbix uni/i 
BbiMbiLuneHHbix cpefl, oinymeHne Haxo>KfleHMfl b KOTopbix nonbaoBarena mo>kho sanporpaiviMi/ipoBaTb b 
reHeparop. Mom Bonpoc o HauBbicmux npeflenax BnpryanbHOM peanbHOCTH mo>kho cc|3opMyjiMpoBaTb 
cjieflyKDLHHM o5pa30M: KaKne orpaHnneHHa, ecnn laKOBbie mvieroTCfl, aaKOHbi c|3M3hkm HaKriaflbiBaK)T Ha 
penepryap renepaTopoB BnpiyanbHOM peajibHOCTH? 

BnpiyanbHafl peajibHOCTb Bcerfla BK/iKDHaei cosflaHne ncKyccTBeHHbix oinymeHi/iki — cjDopMnpoBaHne 
i/i3o6pa>KeHnPi, — noaioMy c Hero Mbi m naHHeivi. KaKHe orpaHUHeHna aaKOHbi c|dh3hkm HaKriaflbiBaK)T Ha 
cnoco5HOCTb renepaTopoB M3o6pa>KeHi/iM cosflaBaib ncKyccTBeHHbie M3o6pa>KeHMfl, nepeflaBaib 
noflpo5HOCTi/i M oxBaibiBaib cooTBeTCTByKJmne cencopHbie flMana30Hbi? CymecTByKJT oneBMflHbie 
cnoco5bi ynyHLueHna nepeflann KaKux-TO noflpo6HOCTeM c nowioinbK) coBpewieHHoro ni/inoTa>KHoro 
TpeHa>Kepa, Hanpmviep, nprnvieHeHne TejieBH3opoB c 6onee bhcokom pe3KOCTbK3. Ho bo3mo>kho nn, xoin 
5bi B npuHMnne, nepeAaib peanbHbm caMoner m ero cpefly b BbicmeM cieneHi/i noflpo5HO, i.e. c 
MaKCMManbHbiMi/1 noflpo6HOCTflMM, KOTopbie Moryr BocnpuHaib nyBCTBa neiHUKa? flna cnyxa 3tot 
HauBbicLUMM npeflen 5bm hohtm flocTurHyr b cucTeiviax Hi-Fi. hto Kacaeicn 3peHMfl, 3tot npeflen 
flocTM>KHM. A HTO KacaoTca flpyrwx nyBCTB? Bo3mo>kho nn cjDM3i/iHecKi/i nociponTb yHUBepcanbHbm 

XMMMHeCKMM SaBOfl, KOTOpbIM CMO>KeT np0M3B0flMTb nio6yiO TOHHO OnpefleJieHHyK) KOM6MHai4HK) 

MunnnoHOB pasnnHHbix flynincTbix xnMUKaroB b oflHO MrHOBOHne? I/Inn co3flaTb MaiuMHy, KOTopaa, 
6yflyHM noMemeHa b poT rypiviaHa, MO>KeT nepeflaib BKyc n cocTas nio5oro B03MO>KHoro 6n\op,a, ho 
roBopa y>Ke o co3flaHm/i nyBCTB ronofla m >Ka>Kflbi, npefliuecTByiomMX npneiviy numi/i, i/i nocneflyiomero 
cj3i/i3MHecKoro yflOBneTBopeHMfl? (fonofl, >Ka>Kfla n APyrne omymeHna, Hanpmviep, paBHOBeci/ie m 
Hanpa>KeHi/ie MycKynoB, BocnpuHniviaioTCfl KaK BHyrpeHHue no OTHomeHHK) k leny, ho ohm flBnaioTca 
Hapy>KHbiMi/i no OTHomeHmo k pa3yMy m noTOMy noTeHquanbHO OTHOCflTcn k cc|3epe BnpryanbHOM 
peanbHOCTi/i). 

CnO>KHOCTb npH C03flaHMM TaKMX MaiUMH MO>KeT 3aKnK)HaTbCfl npOCTO B TeXHOnorUM, ho HTO Bbl 

flyMaere o cneAyK)meM: npeflnono>KHM, hto nernnK nMnoTa>KHoro TpeHa>Kepa HanpaBnaeT Bi/ipiyanbHbiPi 
caMoner BeprnKanbHO Bsepx na BbicoKOM CKopocTH, a 3aTeM OTKnioHaeT ABuraTeni/i. CaMoner flon>KeH 
npoAon>KaTb noAHi/iiviaTbca ao lex nop, noKa ero BocxoA^mMM MOMeHT ne 6yAeT ncHepnan, a noTOM oh 
HanneT naAaib c BospacraKDmeM CKopocTbio. Bee ABH>KeHMe b qenoivi Ha3biBaeTCfl ceododHbiM 
nadenueM, HecMOTpa na to, hto nepBonananbHO caMoneT ABuranca BBepx, noTOMy hto ABH>KeHMe 
npoMcxoAMT TonbKO noA BnnflHueivi TaroTennfl. KorAa caMoneT HaxoAHTca b cocTOflHui/i CBo5oAHoro 
naAOHMfl, ero 3KMna>K naxoAHTCfl b cocToaHi/in HeBecoMOCTH m MO>KeT nnaBaTb no Ka6MHe KaK 
KOCMonaBTbi Ha op5nTe. Bee BoeeTanaBnuBaeTefl TonbKO TorAa, KorAa k eaMoneTy enoBa 
npuKnaAbiBaeTOfl HanpaBneHHaa BBepx cuna, hto BCKope aotdkho nponsoMTH noA ASMCTBueM 
aspoAMHawiMKM i/inn HeyMonrnvioPi 3eMnM. (B npaKTUKe cocTOflHUfl CBo5oAHoro naAenna o6biHHO 
AOCTMraK)T npM nonoTe caMoneTa noA AasneHneivi no tom >Ke napa6oni/iHecKoi?i TpaeKTopnn, no KOTopoM 
OH JieTen 6bi npn OTcyTCTBHn cunbi ABuraTenn i/i conpoTi/iBneHUfl B03Ayxa.) 

Cbo6oaho naAaKJLAne caMoneTbi Mcnonb3yK)T p,m TpennpoBKH KOCMonaBTOB b ycnoBnax 
HeBecoMOCTM nepeA OTnpaBKoPi b kocmoc. HacTOfliAUM caMoneT MO>KeT HaxoAHTbca b coctoahmm 
CBo6oAHoro naASHMfl napy v\nv\ 6onbiue MunyT, noTowiy hto oh MO>KeT noAHHiviaTbCfl BBepx m naAaTb 
BHM3 B npeAenax HecKonbKnx Ki/inoMeTpoB. Ho nMnoTa>KHbm TpeHa>Kep, naxoA^iLAMMca na 3eM;ie, MO>KeT 
HaxoAMTbCfl B cocTOflHm/i CBo6oAHoro naAeHMfl Bcero oaho MrnoBenne, noKa oh MO>KeT noAHflTbca na 
CBOMX onopax ao mx MaKcmvianbHoro pacTfl>KeHMa, a noTOM ynacTb. nnnoTa>KHbie TpeHa>Kepbi (no 
KpaMHOM Mepe, coBpeivieHHbie) Henb3a i/icnonb30BaTb a™ TpennpoBOK b ycnoBnax HeBecoMOCTn: pj\^ 
3Toro Heo6xoAHM peanbHbm caMoneT. 

I\/10>KH0 nH MCnpaBHTb STOT HOAOCTaTOK nMnOTa>KHblX TpeHa>KepOB, npeAOCTaBUB mm B03M0>KH0CTb 

MMMTupoBaTb CBo5oAHoe naAOHne na seivine (b stom cnynae mx mo>kho 6bmo 5bi ncnonb30BaTb m b 
KanecTBe TpeHa>KepoB kocmu^bckux noneTOB)? 3to ho TaK npocTO, nocKonbKy na nyTH BCTaKJT 3aKOHbi 
c|3M3MKM. M3BecTHaa c|3M3i/iKa Aa>Ke B npuHMnne ne a^st Apyroro cnoco5a ycTpaneHi/ia Beca Tena, KpoMe 
CBo5oAHoro naAOHMfl. EAUHCTBeHHbiM cnoco6 noMecTHTb nMnoTa>KHbiM TpeHa>Kep b cocTOflHi/ie 
CBo5oAHoro naAOHMfl, HTo6bi oh ocTaBancfl HenoABM>KHbiM na noBepxHOCTH 3eMnn, — sto KaKHM-TO 
o5pa30M noABeci/iTb naA hum MaccuBHoe Teno, nanpuMep, APyryK) nnaneTy TaKoPi >Ke Maccbi nnn 
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HepHyK) flbipy. fla>Ke ecnn 6bi aro 6bmo bo3mo>kho (hb 3a6biBaMTe, hto Hac aaHUMaer He HeMeflneHHbiM 
npaKTi/iHecKMM HHiepec, a to, hto nosBonnioT nnn ho no3BonflK)T aaKOHbi c|dh3mki/i), peanbHbiM caiviojieT 
TaioKe Mor 6bi ocymecTBriflTb nacTbie, cno>KHbie nsMeHeHna b BejinHi/iHe m HanpaBneHnn Beca 3KMna>Ka 
nyTOM MaHeBpupoBaHna m BKriKDHeHun m BbiKfiKDHeHi/in flBuraTeneM. fljia m\/ii/iTai4i/iM stmx naivieHeHMM 
wiaccMBHoe Teno nprnunocb 6bi BpamaTb hohtm c tbkom >Ke nacTOToPi, m, no-BUflmvioMy, CKopocTb CBeTa 
(ecni/i He hto-to flpyroe) Hajio>Ki/ina 5bi a6conK)THbiM npeflen na nacTOTy SToro Bpamenna. 

OflHaKO flTifl MMMTaLim/i CBo6oflHoro nafleHMfl nMnoTa>KHbm TpeHa>Kep flon>KeH cosflaBaTb ne 
HacToamyK) HeBecoMOCTb, a omyLMeni/ie HeBecoMOCTH, nosTOMy, HTo5bi npM6nM3HTbCfl k coctoahmk) 
HeBecoMOCTM, McnonbayioTCfl paannHHbie MOTOflbi, ne BKmoMafomne CBo6oflHoe nafleHi/ie. Hanpmviep, 
KOCMOHaBTbi TpeHnpyioTCfl nofl BOflOM B KOCMMHecKMX CKactDaHflpax, HacTonbKO Ta>Kenbix, hto i/ix 
nnaBynecTb paBHa nyjiK). flpyroPi MeTOfl aaKTitoHaeTCfl b Mcnonb30BaHi/iM cneMnanbHbix peMHeii, KOTopbie 
noflHMMaKDT KOCMOHaBTa B B03flyx nofl ynpaBJieHneM KOMnbioTepa p,nf\ m\/ii/iTai4i/iM HeBecoMOCTH. Ho Bce 
3T0 BecbMa rpy6bie MOTOAbi, m oinymeHun, KOTopbie ohm o5ecneHMBaK)T, Bpafl nn mo>kho cnyTaTb c 
peanbHbiMM. HenoBOKa HeM36e>KHO noAAep>KMBaK)T cunbi, KOTopbie oh ho MO>KeT ne nyBCTBOBaTb. Tohho 
TaioKe coBCBM He nepeflaeTca xapaKTepnoe omymenne naflenna, ncnbiTbiBaeMoe Hepe3 opranbi nyBCTB 
BHyTpeHHero yxa. I\/Io>kho npeflCTaBHTb flanbHeMLUne ycoBepiueHCTBOBaHMfl: Mcnonb30BaHi/ie necymux 
>KMflKOCTeM c OHOHb HM3Koi?i Ba3K0CTbK): TpaHKBMnM3aTopoB, co3flaK)Lni/ix omyinsHne nafleHna. Ho 
B03M0>KH0 nn Boo6me nepeflaTb omymenne CBo6oAHoro naflennfl coBepmeHHbiM o6pa30M b 
nMnoTa>KHOM TpeHa>Kepe, KOTopbiM npoHHO ctomt na 3eMne? Ecnn hbt, to, flon>KHO 6biTb, cymecTByeT 
a6conK)THbiM npeflen flocTOBepHOCTH i/icKyccTBeHHOM nepeflann BnenaTneHMfl nonoTa. MTo6bi OTnuHHTb 
peanbHbm caMoneT ot HMHTaMnn, neTHUKy flocTaTOHHO nponeTSTb no TpaoKTopnn CBo6oflHoro nafleHun 
M nocMOTpeTb, noflBMTca cocTOflHue HeBecoMOCTH nnn nej. 

B o6in,eiA c|3opMynMpoBKe 3aflaHa 3aKriK)>HaeTCfl b cneflyKDineM. flna flOMUHi/ipoBaHUfl nafl 
HopwianbHbiM 4)yHKi4MOHnpoBaHnei\/i opranoB nyBCTB Mbi flon>KHbi nocbinaTb hm n3o6pa>KeHMfl, noxo>KMe 
Ha Te, KOTopbie npoM3Bena 6bi HMMTupyeiviafl cpefla. IVlbi TaioKe flon>KHbi nepexBaTbiBaTb m noflaBJiATb 
i/i3o5pa>KeHMfl, npon3BefleHHbie flewcTBHTenbHOM cpefloki, OKpy>KaK)meM nonb30BaTenfl. Ho TaKne 
MaHnnynflMMM c M3o6pa>KeHMflMi/i npeflCTaBnnKDT co6om ct3M3MHecKne onepaqm/i, KOTopbie mo>kho 
ocymecTBHTb TonbKO npn nowioinH npoueccoB, mvieKDinnxcfl b peanbHOM c|DM3i/i>HecK0M Mi/ipe. Cbot m 3ByK 
MO>KHO flOBonbHO npocTO c|3i/i3HHecKM nomoTMTb M 3aMecTMTb. Ho KaK a y>Ke CKa3an, sto ne OTHOcnTCfl k 

TflrOTeHMK): 3aK0Hbl CjDM3MKM 3T0r0 He n03B0nflK)T. nOXO>Ke, HTO npmviep C HeBeCOMOCTbKD HaBOflMT Ha 
MblCnb O TOM, HTO TOHHafl MMMTaMMfl HeBeCOMOCTH C nOMOmbHD WiamUHbl, KOTOpan B AeMCTBMTenbHOCTM 
HenOflBM>KHa, MO>KeT HapyHIHTb 3aK0Hbl CtDM3MKM. 

Ho 3T0 He TaK. HeBecoMOCTb m Bce flpyrne omymennfl, b npuHqune, mo>kho nepeflaTb ncKyccTBeHHO. 
B Konqe kohmob, CTanoT B03M0>KHbiM o6omtm Bce opranbi nyBCTB m 0Ka3aTb HenocpeACTBOHHoe 

BOSASMCTBUe Ha HSpBbl, CBfl3blBaiOmMe MX C M03rOM. 

TaKMM o5pa30M, naivi ne Hy>KHbi yHUBepcanbHbie xnMUHecKne 3aB0Abi i/inn HeBspoflTHbie MamnHbi 
MCKyccTBeHHOM rpaBHTaquM. KaK TonbKO Mbi noMMeivi opranbi o5oHflHMfl nacToribKO, HTo6bi 
pacLiJnc|3poBaTb KOA curHanoB, KOTopbie ohm nocbinaioT b M03r npn o6Hapy>KeHMM 3anaxoB, KOMnbioTep, 
Aon>KHbiM o5pa30M noAcoeAHHeHHbiPi k cooTBeTCTByiommvi HepBaM, CMO>KeT nocbinaTb b M03r Te >Ke 
caMbie curnanbi. TorAa M03r CMO>KeT omyTHTb 3anaxM 6e3 npucyTCTBua cooTBeTCTByHomux xnMnnecKnx 
BemecTB, TaKMe BemecTBa Mornn Aa>Ke HHKorAa ne cymecTBOBaTb. Tohho TaioKe M03r ci\/io>KeT ncnbiTaTb 
HacTOJimee omymeHne HeBecoMOCTH Aa>Ke npi/i HopivianbHOM TaroTeni/iM. H, kohohho, ho Hy>KHbi 6yAyT 
HM TeneBi/i3opbi, hm HayiuHMKi/i. 

TaKMM o6pa30M, 3aK0Hbi cj3i/i3MKM He HaKJiaAbiBaioT HM ManeMLuero orpaHMHeHMa na Anana30H m 
TOHHOCTb renepaTopoB M3o5pa>KeHMM. He cymecTByeT B03MO>KHoro omymeHMfl mtim paAa omymeHMM, 
npMcymMX riKDAflM, KOTopbie b npMHMMne HeB03M0>KH0 6bmo 5bi nepeAaTb MCKyccTBeHHO. KorAa-HM6yAb 
B KanecTBe o6o6meHMfl Bcex cjDMnbMOB noflBMTca to, hto Otiaoc XaKcriM b KHMre Brave New World 
Ha3Ban «ctDMnM» (feelief — c|3MnbMbi p,na Bcex nyBCTB. I\/1o>kho 6yAeT nonyBCTBOBaTb noKaHMBaHMe 
noAKM noA HoraMM, ycnbimaTb mopox bojih, oiAyTMTb 3anax Mopa, yBMAeTb, KaK M3MeHfleTCfl mbot 
3aKaTa na ropMSOHTe, nonyBCTBOBaTb KaK BOTepoK nepe6MpaeT BaiiiM Bonocbi (HeBa>KHO ecTb ohm y Bac 
MHM hot) — M Bce 3T0, ocTaBaflCb Ha cyiue mjim AOMa. H 3to eme ne Bce: dpMHM TaK>Ke nerKO CMoryT 
M3o6pa3MTb cueHbi, KOTopbie HMKorAa He cymecTBOBariM m ho MorriM cymecTBOBaTb. Mtim ohm CMoryT 
cbirpaTb HeHTo, noAo6Hoe My3biKe: npeKpacHbie a6cTpaKTHbie coneTaHMfl omymeHMM, npeAHasHanenHbie 
ATifl ycnaAbi nyBCTB. 

To, HTO Ka>KAoe B03MO>KHoe omymeHMe mo>kho nepeAaTb MCKyccTBeHHO — 3to oaho; a to, hto KorAa- 
HM5yAb CTaneT B03M0>KHbiM OAHa>KAbi M HascerAa co3AaTb OTAenbnyK) MaiuMHy, cnoco6Hyio nepoAaBaTb 
nio6bie B03M0>KHbie omymeHMfl, — 3to y>Ke nenTO 6onbiuee: 3to yHMBepcanbHOCTb. IVIaiuMHa c|3MnM, 
o5naAaK)LAafl TaKOM B03M0>KH0CTbK), CTana 6bi yHueepcanbHbiM aeHepamopoM u3o6pa}KeHuu. 



Ot aHrnnPicKoro cnoea «feeling» — «HyBCTBO». — llpuM. nepee. 
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Bo3MO>KHOCTb cymecTBOBaHna yHMBepcanbHoro reHepaiopa i/i3o6pa>KeHMM BbiHy>KflaeT Hac naivieHMTb 
HaiuM Bsrnflflbi Ha Bonpoc, KacaKDiuMMca Hai/iBbiciuMX npeflenoB TexHonornn cjDnni/i. B HacToainee Bpeivin 
nporpecc laKOM rexHonorm/i saKnioHaeTca b M3o6peTeHMM 6onee pa3Hoo5pa3Hbix m 5onee TOHHbix 
cnoco5oB CTi/iMynai4m/i opraHOB nyBCTB. Ho stot Knacc 3aflaH i/icHe3HeT, KaK TonbKO Mbi pacLui/ic|3pyeM 
KOflbi, i/icnonb3yeMbie HammviM opraHaMU nyBCTB, m pa3pa6oTaeM flocTaroHHO tohkmm wierofl 
CTMMynflMUM HepBOB. KaK TonbKO Mbi HayHMMCfl ncKyccTBeHHO reHepupoBaTb ci/imanbi HepBOB HacTonbKO 
TOHHO, HTo6bi M03r He MOf yjioBMTb pa3Hm4y Me>Kfly HCKyccTBeHHbiiviM ci/imanaMM i/i cumanaMU, 
nocbinaeMbiMM HammviM opranaiviM nyBCTB, b noBbiiueHm/i tohhoctm aroro Merofla ne 6yfleT 
Heo6xoflm\/iocTi/i. K aroiviy BpeivieHM TexHonornfl CTaneT 6onee coBepmeHHOM, i/i cneflyioLMafl 3aflaHa 
6yfleT cocTOflTb ne b tom, KaK nepeflaib flaHHbie oinymeHUfl, a b tom, KaKne OLMymeHna nepeflaBaib. B 
orpaHnneHHOM o6jiacTM sto nponcxoAUT y>Ke ceroflHfl, Korfla 3aflaHa nonyHeHUfl iviaKci/iManbHO 
B03M0>KH0M TOHHOCTM BocnpoM3BefleHi/ia 3ByKa y>Ke 5ni/i3Ka K TOMy, HTo6bi 6biTb pemeHHOM c noMombK) 
KOMnaKT-AMCKOB M coBpeMeHHOfo noKoneHMfl 3ByKOBOcnpoM3BOfl5qLnero o6opyflOBaHMfl. CKopo y>Ke He 
CTaneT TaKoro noHflTna KaK n\o6menb Hi-Fi. Jlio6nTenei?i Bocnpon3BefleHi/ifl 3ByKa CKopo 6yfleT 3a5oTMTb 
He TOHHOCTb Bocnpoi/i3BefleHi/ia (Bocnpoi/i3BefleHMe 5yfleT o6bifleHHO tohhnm flo npeflena 
HenoBenecKoro pacno3HaBaHMfl), a to, KaKi/ie 3ByKi/i flon>KHbi 6biTb 3anMcaHbi b nepByio onepeflb. 

Ecnn B renepaTop M3o6pa>KeHi/iM nocTaBHTb 3anMCb, B3aTyK) m >km3hm, ee moHHOcmb mo>kho 
onpeflennTb KaK 6nM30CTb nepeflaBaeivibix M3o6pa>KeHi/iM k Tewi M3o5pa>KeHMflM, KOTopbie nenoBeK 
nonynun 6bi b peanbHOM cuTyaMnn. B 6onee o6meM cnynae, ecnn renepaTop nepeflaeT ncKyccTBeHHO 
co3AaHHbie M3o6pa>KeHna, nanprnviep, MynbTctDnnbM nnn My3biKy c 3anncM, TOHHOCTb — 3to 6nM30CTb 
nepeflaBaeMbix o6pa30B k TeM, KOTopbie Hy>KH0 nepeflaTb. nofl «6nM30CTbK)» wibi noApa3yMeBaeM 
6nM30CTb, BocnpuHUMaeiviyK) nonb30BaTeneM. Ecnn nepeAana nacTonbKO 6nM3Ka k opurnnany, hto 
nonb30BaTenb He MO>KeT OTnuHHTb oaho ot APyroro, to Mbi MO>KeM Ha3BaTb STy nepeAany coeepuieHHO 
mo'-iHou. (TaKUM o6pa30M, nepeAana, TOHHaa p,n?\ OAHoro nonb30BaTenfl, MO>KeT coAep>KaTb 
HeTOHHOCTi/i, KOTopbie MO>KeT omyTMTb APyroM nonb30BaTenb c 6onee ocTpbiM cnyxoM v\nv\ ApyrmviM 

050CTpeHHbll\/IM HyBCTBaMM). 

YHMBepcanbHbiM renepaTop n3o6pa>KeHMM, KOHenno, ne coAep>KMT 3ani/ici/i Bcex B03M0>KHbix 
M3o6pa>KeHHM. YHUBepcanbHbiM ero AsnaeT cneAyiomee: npn nannHnn 3anMCM nK)6oro B03MO>KHoro 
i/i3o5pa>KeHna oh i\/io>KeT Bbi3BaTb y nonb30BaTenfl cooTBeTCTByromne omymenna. B ynnBepcanbHOM 
renepaTope cnyxoBbix omymennPi — coBepiueHHOM cucTeivie Hi-Fi — 3anMCb mo>kho npeACTaBHTb b 
BHA© KOMnaKT-AMCKa. flnn yAo5cTBa cnyxoBbix omymenuM, KOTopbie a^^tca Aonbiue, neivi 3to 
no3BonfleT o6"beM naiviflTi/i AUCKa, Mbi Aon>KHbi BKriKDHHTb MexaHM3M, cnoco6Hbm nocneAOBaTenbHO 3a- 
rpy>KaTb b Maujuny nK)6oe KonnnecTBO auckob. 3to >Ke ycnoBue ocTaeTcn b cune pj\i\ Bcex ocTanbHbix 
yHMBepcanbHbix renepaTopoB M3o5pa>KeHMM, t. k., CTporo roBopa, renepaTop i/i3o5pa>KeHMM ne aBnaeTcn 
yHUBepcanbHbiM, noKa b HeM neT MexaHi/i3Ma 5ecK0HeHH0 Aonroro BocnpoM3BeAeHHfl 3anMceM. Bonee 
Toro, KorAa Maujuna 6yAeT pa5oTaTb b TeneHne Aonroro BpeMeHi/i, ev\ noHaAoSwTca yxoA, HHane 
BocnpoM3BOAHMbie e\o M3o6pa>KeHHfl 5yAyT yxyALuaTbCJi nnn bobco MCHe3HyT. 3tm m noAo5Hbie hm 
coo5pa>KeHMa CBa3aHbi c tom, hto, ecjin Mbi paccMaTpuBaoM OTAenbHbiPi cjDM3MHecKi/iM o6"beKT 
i/i3onMpoBaHHO OT ocTanbHOM BceneHHOM, to Mbi BcerAa nonynaeM annpoKCMMaunK). yHi/iBepcanbHbiM 
renepaTop n3o6pa>KeHMM yHUBepcaneH TonbKO b onpeAeneHHOM BHemneM KOHTeKCTe, b KOTopoM Aonyc- 
KaeTCfl, HTO ero o6ecneHHBaK3T, HanpuMep, anepri/ieM, MexaHi/i3M0M oxna>KAeHMfl, m nepnoAHHecKH 
o6cny>KMBaK)T. TaKne BHeiuHne Hy>KAbi MamnHbi He 3anpemaK)T CHUTaTb ee «OTAenbHOM yHUBepcaiibHOM 
Maiui/iHOM» npn ycnoBMM, hto 3aK0Hbi c|dm3I/ikm He npennTCTByioT yAOBneTBopeHi/iK) 3tmx Hy>KA m pj\^ 
yAOBneTBopenna stux Hy>KA ne Hy>KHO nsMeHflTb KOHCTpyKquK) MamnHbi. 

KaK a y>Ke CKa3an, c|3opMMpoBaHMe M3o5pa>KeHMM — Bcero nmub OAHa cocTaBnaioLMafl Bi/ipTyanbHOM 
peanbHOCTn: cymecTByeT eme m Kpawne Ba>KHbiM HHTepaKTHBHbiM aneMOHT. FeHepaTop BnpTyanbHoPi 
peanbHOCTM mo>kho nocHHTaTb renepaTopoM i/i3o6pa>KeHMM, i/i3o6pa>KeHMfl KOToporo onpeAenaioTca ho 
noDHOCTbHD B caMOM HaHane, a nacTHHHO zaswc^i ot asmctbum nojib30BaTena. TaKOM roHepaTop He 
nponrpbiBaeT pj\^ nonb30BaTenfl 3apaHee onpeAeneHHyio nocneAOBaTenbHOCTb M3o5pa>KeHi/iM, KaK sto 
npoM30LiJno 5bi npn npocMOTpe cfjunbMa v\nv\ ctDnni/i. Oh npi/iAyMbiBaeT 3tm M3o6pa>KeHMa no nyTH, 
yni/iTbiBafl nenpepbiBHbiCi ootok MHc|DopMauMM o asmctbhsx nonb30BaTenfl. CoBpeMennbie roHepaTopbi 
Bi/ipTyanbHOM peanbHOCTH, HanpuMep cneAflT 3a nono>KeHneM ronoBbi nonb30BaTena, Mcnojib3yn 
ceHcopbi ABM>KeHna, KaK noKa3aHO Ha pucyHKe 5.1. B KOHennoM cneTe, mm npuxoAHTca cneAHTb 3a 
BceMM ASMCTBUflMM nonb30BaTenn, KOTopbie MoryT noBnuATb na cy6"beKTi/iBHbm BHeiuHMM bma 
MMMTupyeMOM cpeAbi. 3Ta cpeAa MO>KeT cocToaTb H3 co6cTBeHHoro Tena nonb30BaTenfl: nocKonbKy 
Teno HaxoAHTca bho pa3yMa, onucanne cpeAbi BnpTyanbHOM peanbHOCTH BnoriHe MO>KeT BKnioHaTb 
Tpe6oBaHne, hto Teno nonb30BaTenfl aotdkho Ka3aTbC5q 3aMemeHHbiM HOBbiM TenoM c onpeAeneHHbiMn 

CBOMCTBaMM. 

HenoBenecKUM pa3yM B03AeMCTByeT Ha Teno m na BHeiuHUM Mnp, ncnycKan HepBHbie HMnynbCbi. 
CneAOBaTenbHO, renepaTop Bi/ipTyanbHOM peanbHOCTH, b npuHqune, MO>KeT nonynnTb bck) 
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Heo6xoflm\/iyH3 MHc|DopMai4i/iK) o flePicTBMflx nonbaoBarenfl, BocnpuHniviafl HepsHbie cumanbi, BbixoAamne 
1/13 Moara nonbaoBaiena. 3tm ci/irHanbi, BMecTO Toro, HTo6bi nonacTb b reno nonbsoBaTenn, Moryr 6biTb 
nepeflaHbi KOMnbioTepy m pacLui/ic|3poBaHbi c qejibK) TOHHoro onpefleneHna cneflytomero ABM>KeHMa lena 
nonbaoBaiena. Cumanbi, KOTopbie KOMnbHDiep oinpaBnaei o6paTHO b Moar, Moryr 6biTb noflo6Hbi 
cumanaM, KOTopbie nocnano 6bi reno, ecnn 6bi Haxoflnnocb b stom tohho onpeAeneHHoPi cpefle. 
BnpryajibHoe rejio Momo 6bi pearnpoBaib ornnHHO or peanbHoro, ecnn 6bi aioro noTpe6oBano 
onpefleneHne, Hanpmviep oho CMomo 6bi Bbi>KMTb b Bi/ipiyanbHOM cpefle, KOTopaa yGnna 6bi peanbHoe 
HenoBenecKoe reno, uni/i mviMTupoBaTb HenpaBUJibHoe cjayHKm/ioHMpoBaHne lena. 

9] npusHaK), hto roBopmb o B3anMOfleMCTBHM HenoBeHecKoro paayivia c BHemHi/iM Mnpoivi monbKO 
Hepea i/icnycKaHne m nonyHeHne HepBHbix mvinynbcoB, 6bmo 6bi, no>KanyM, cjimlukom 5onbLiJOM 
i/ifleannaaMneM. B o6omx HanpaBneHnax npoxoflai m xmvii/iHecKi/ie coo6ifleHMfl. 9\ flonycKaio, hto, b 
npHHMnne, stm coo5LfleHMa TO>Ke mo>kho nepexBainTb m aaiviecTHTb b HeKOTopoM TOHKe Me>Kfly MoaroM m 
ocranbHbiM TenoM. TaKUM o6paaoM, nonbaoBarenb ocTaHercfl HenoflBM>KHbiM, noflcoeflUHeHHbiM k 
KOMnbKJTepy, ho y nero BoaHMKHei OLMyifleHne nonnoro BaanMOflePicTBi/ifl c BnpiyaribMbiM winpoivi — 
peanbHOM >KMaHM b 3tom Mnpe. Pi/icyHOK 5.2 unjiKDCTpupyei npeflCTaBnaeivioe mhom. KcTain, HecMorpa 
Ha TO, HTO TaKafl TexHonornfl — fleno Gyflymero, i/iflea o new ropaaflo CTapee caMOM Teopnn 
BbNMcneHna. B Hanane ceMHaflMaToro BeKa floKapT y>Ke paccMaTpuBan c|3Mnoco4)CKMe cneflCTBun 
MaHnnynnpyioiflero HyBCTBaMM «fleMOHa», KOTopbiPi no cyTH 6bm renepaTopoM BnpTyanbHOM 
peanbHOCTH, noflo6HbiM noKaaaHHOMy Ha pucyHKe 5.2, co CBepxtecTecTBeHHbiM paaywiowi, aaMeHflBiuMM 

KOMHbKDTep. 

I/la npeflLuecTByKDLuero paccKaaa acho, hto nio6oM renepaTop BnpTyanbHOM peanbHOCTH flon>KeH 
MMOTb, no KpaMHOM Mepe, Tpn maBHbix cocTaBnaKDinMx: 

Ha6op cencopoB (KOTopbiMi/i MoryT 5biTb flOTOKTopbi nepBHbix mvinynbcoB), HTo6bi yaHaTb o 
flOMCTBUflx nonbaoBaTena: 

Ha6op roHepaTopoB Mao6pa>KeHHM (b ponn KOTopbix MoryT BbicTynnTb npn6opbi CTHMynaunn hopbob); 

ynpaBTiflioLMMM KOMnbioTep. 




KOMRblOTep 



Pmc. 5.2. BapnaHT B03MO>KHoro 6yflyLflero ncnonHeHUfl BnpTyanbHOM peanbHOCTH 

flo HacToamero BpeivieHM Moe BHUiviaHi/ie KOHqeHTpupoBanocb Ha nepBbix flByx cocTaBnaioLMi/ix: 
cencopax m renepaTopax nao6pa>KeHMM. fleno b tom, hto npn coBpeivieHHOM npmvinTMBHOM cocToaHi/in 
TexHonornn MccneflOBaHne BnpTyanbHOki peanbHOCTH Bce eifle aaKnioHaeTCfl b cfjopMHpoBaHnn 
i/iao6pa>KeHMM. Ho aamaHyB aa npexoflamne TexHonori/iHecKne orpaHUHeHUJi, Mbi yBUflnivi, hto 
renepaTopbi Mao6pa>KeHHM npocTO HanpocTO o6ecneHMBaK)T HHTepctDePic — «coeflMHMTenbHbiM Ka6enb» 
— Me>Kfly nonbaoBaTeneM m HacToammvi roHepaTopoM BnpTyanbHOM peanbHOCTH, KOTopbiM ABJiaeTcn 
KOMHbKDTep. BnpTyanbHaa cpefla noriHOCTbio coaflaeTcn BHyTpn KOMnbioTepa. MivieHHO KowinbKDTep 
o6ecneHHBaeT cno>KHyK) n HeaaBucmviyio «OTBeTHyio peaKi4MK)», KOTopan onpaBflbiBaeT ncnonbaoBaHne 
cnoBa «peanbHOCTb» b coneTaHnn «BMpTyanbHafl peanbHOCTb». CoeflUHHTenbHbm Ka6enb Hunero ho 
BHOCHT B cpefly, BocnpuHMMaeiviyio noribaoBaTeneivi, c tohkm apeHun nonbaoBaTenn oh «npoapaHeH» b 
TOM >Ke CTeneHM, b KaKoPi nonbaoBaTenb He CHUTaeT cbom co6cTBeHHbie nepBbi nacTbio OKpy>KaK)LueM ero 
cpeflbi. TaKMM o6paaoi\/i, 6yflyLUMe renepaTopbi BnpTyanbHoPi peanbHOCTH nyHiiie Bcero onucaTb KaK 
renepaTopbi c oflHOM rnaBHoPi cocTaBJiaioLMeM, KOMnbroTepoM c necKonbKHMH o6biHHbii\/iM 
nepMc|3epnMHbiMM ycTpoPicTBaMM. 

9\ He xony HeflooMennBaTb npaKTunecKne aaflann, CBnaaHMbie c nepexBaTOM Bcex HepBHbix cumanoB, 
nocTynaioLMMX b HenoBenecKUM Moar m Bbixoflamux na nero, n pacninctDpoBKOM paannHHbix KOflOB TaKnx 
npoqeccoB. Ho 3to KoneHHbiM Ha5op aaflan, KOTopbie naivi npufleTca pemnTb TonbKO oflHH paa. KpoMe 
Toro, ocHOBHoe BHrnvianne TexHonornn BnpTyanbHOM peanbHOCTH cflBuneTcn paa m naBcerfla k 
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KOMnbKDiepy, k aaAane era nporpawiMnpoBaHna flnn nepeflann paannHHbix cpeA- KaKne cpeflbi mn 
CMO>KeM nepeflasaTb, y>Ke 6yfleT saBucerb He ot Tora, KaKne ceHcopbi i/i reHeparopbi M3o6pa>KeHMM Mbi 
CMO>KeM nocTpoMTb, a OT Tora, KaKne cpeAbi wibi CMO>KeM tohho onpeAenmb. «ToHHoe onpeAeneHMe» 
cpeflbi 6yfleT osHanaTb HannHne nporpaMMbi flna KOMnbtorepa, aBJiflKDiflerocfl cepflqeM reHepaiopa 
Bi/ipiyanbHOM peanbHOCTH. 

V\3-3a MHiepaKTMBHOM npupoflbi BnpryanbHOM peanbHOCTH noHaine tohhom nepeflann flnn nee He 
CTOJib npocTO, KaK flnfl cfjopMi/ipoBaHi/ifl n3o6pa>KeHMM. KaK a y>Ke CKaaan, TOHHOCTb reneparopa 
i/i3o6pa>KeHMM — 3T0 Mepa 6jii/130ctm nepeflannbix i/i3o6pa>KeHMM k TeM, KOTopbie cneflOBano nepeflaib. 
Ho B BnpryanbHOM peanbHOCTH o6bNHO He cymecTByer u3o6paxeHuu, KOTopbie Hy>KHO nepeflaib: Hy>KHO 
nepeflaib nonbsoBaieriK) omymeHi/ie Haxo>KfleHi/ifl b onpefleneHHOM cpefle. Tohhoo onpeflenenne cpeflbi 
Bi/ipiyaiibHOM peanbHociM 03HaHaei ne onpeflenenne lora, hto floiDKOH omymaib nonb30Baienb, a 
CKopee onpefleneHne loro, KaK cpefla flon>KHa oipearnpoBaib na Ka>Kfloe B03MO>KHoe flewciBue 
nonb30Baiena. Hanpniviep, npn BnpiyanbHOM i/irpe b iohhi/ic 3apaHee mo>kho onpeflenmb BHeiuHMM bma 
Kopia, norofly, noBeflOHMe ny6nMKM v\ ypoBOHb nrpbi npoinBHUKa. Ho xofl nrpbi He onpeflenaK)!: oh 
3aBi/icm oi MHO>KeciBa pemeHMM, npuHUMaeivibix nojib30BaieneM bo Bpeivifl nrpbi. Ka>KflbiM Ha6op 
pemeHMM npuBeflei k pa3nMHHbiM peaKquflM BnpiyanbHOM cpeflbi m, cneflOBaienbHO, k pa3nMHHbiM 
Bapnaniaivi nrpbi. 

KonnHeciBO B03M0>KHbix BapnaHTOB i/irpbi B oflHOM OKpy>KaK)LMei?i cpefle, i.e. nepeflannoe oflHofi 
nporpaMMOM, orpoMHO. PaccMoipmvi nepeflany 14eHipanbHora Kopia ym\/i5nflOHa c iohkm 3peHmi 
nrpoKa. ilpeflnonoKi/iM, hto b Ka>KflyK) ceKynfly nrpbi nrpoK MO>Kei flBi/iraibcn oflHUM v\z flByx 3aMeiHbix 
cnoco5oB (3aMeiHbix flna nrpoKa). 3aieM Hepe3 flBe ceKynflbi Koni/iHeciBO B03M0>KHbix BapnaHioB nrpbi 
cianei paBHbiM neibipeivi, Hepe3 ipn ceKynflbi — BocbMH m i. fl. ilprnviepHO Hepe3 neibipe MUHyibi ko- 
nnHeciBO B03M0>KHbix BapnaHioB nrpbi, 3aMeiH0 oinnHaioLMMXca flpyr oi flpyra, npeBbicm Koni/iHeciBO 
aioMOB BO BceneHHOki v\ npoflon>Kni pacin b aKcnoHeHMnanbHOM 3aBHCMM0CTH. Mio6bi nporpaiviivia 
lOHHO nepeflana oflny laKyio cpefly, ona flon>KHa mvieib B03M0>KH0CTb pearnpoBaib na nio6oi?i v\z 
HecMeiHora KonnHeciBa 3aMeiH0 oinnHaioim/ixcfl BapnanioB b 3aBMCMMOCTM oi noBefleHun 
nonb30Baien5q. Ecnn flBe nporpaMMbi oflUHaKOBO pearnpyioi Ha Ka>Kfloe B03MO>KHoe flewciBue 
nonb30Baien5q, 3HaHm, ohm nepeflaioi oflny m ly >Ke cpefly: ecnn >Ke mx peaKMHi/i fla>Ke na oflHO 
B03MO>KHoe fleMciBue 3aMeTHO oiDHHaioicfl flpyr oi flpyra, 3Ha>Hm, ohm nepeflaioi pa3nMHHbie cpeflbi. 

3io CBOMCiBO ociaeicfl HeM3MeHHbiM, fla>Ke ecnw nonb30Baienb HHKorfla ne npoi/i3Beflei lo 
fleMciBue, Koiopoe BbmBm pa3Hm4y. OKpy>Kaiomafl cpefla, nepeflasaeMaa nporpaMMoPi (flnn flannoro 
BMfla nonb30BaieneM, c flaHHbiM coeflUHmenbHbiM Ka6eneM), — aio nornHecKoe cbomcibo nporpaMMbi, 
Koiopoe He 3aBMcm oi loro, BbinoriHanacb nn Korfla-Hi/i6yflb aia nporpaMMa. ilepeflaBaeMan cpefla 
lOHHa HacionbKO, nacKoribKO ona cnocodna oipearnposaib npeflnonaraeMbiM o5pa30M na Ka>Kfloe 
B03MO>KHoe flOMCiBi/ie nonb30Baienfl. TaKUM o6pa30M, ee lOHHOcib 3aBi/icm ho lonbKO oi omymeHUM, 
fleMciBMienbHO B03Hi/iKaK)Lunx y nonb30BaieneM, ho m oi omymeHUM, Koiopbie y hhx ho B03HMKaioi, ho 
B03Hi/iKnM 6bi, noBeflM ohh ce6fl unane bo BpeMfl nepeflann. Bo3mo>kho, aio 3ByHm napaflOKcanbHO, ho, 
KaK y>Ke CKa3an, aio npsMoe cneflciBue loro, hio BnpiyanbHan peanbHocib, KaK i/i caMa peanbHocib, 
MHiepaKiMBHa. 

3ioi cjDaKi nopo>Kflaei Ba>KHoe oinnHne Me>Kfly cJaopMnpoBaHHOM M3o6pa>KeHMi^ i/i ctDopMnpoBanneM 
Bi/ipiyaribHOM peanbHocin. nonb30Baienb b npunqune MO>Kei nonyBciBOBaib, M3Mepmb m 
KOHCiainpoBaib lOHHOcib nepeflann n3o6pa>KeHMfl renepaiopoM M3o6pa>KeHHM, ho ho lOHHOcib ne- 
peflaHH BnpiyanbHOki peanbHocin. HanpuMep, ecnn bn nio6me My3biKy m flociaioHHO xopoiuo 3Haeie 
onpefleneHHoe My3biKanbHoe npoM3BefleHMe, Bbi MO>Keie nocnymaib ero i/icnonHeHne m nofliBepfli/iib 
coBepmeHHO lOHnyio ero nepeflany, b npuHqune, snnoib flo nocneflHew Hoibi, Bbipa>KeHM5q, flUHaMUKH m 
I. n. Ho ecjiM Bbi cfjanai lennnca, b coBepmeHciBe 3HaK)mMM L4eHipajibHbiM Kopi yMM5nflOHa, Bbi see 
paBHO He CMO>Keie nofliBepflnib a6conK)iHyio lOHHOcib BbiLueHa3BaHH0ki nepeflann. fla>Ke ecnn Bbi 
CMO>Keie MccneflOBaib BnpiyanbHbm 14eHipanbHbiM Kopi CKOJib yroflHO flonro n «B03fleMciB0Baib» na 
Hero BceB03M0>KHbiMM cnoco5aMH n fla>Ke ecni/i Bbi nonyHwie pasHbiM flociyn na peanbHbiM 
l4eHipanbHbii?i Kopi flna cpaBHOHna, Bbi ne CMO>Keie fla>Ke KOHCiainpoBaib, hio nporpaMMa 
fleMciBMienbHO nepeflana ero peanbHoe pacnono>KeHMe. fleno b iom, hio Bbi ne MO>Keie 3Haib, hio 
npoM30Lijno 6bi, ecnn 6bi Bbi nccneflOBann ero nyioHKy flonbiue rnin bobpoma ornflHynncb. Bo3mo>kho, 
ecni/i 5bi Bbi cenn b Kpecno cyflbn i/i 3aKpnHanM «c|3oni!», flflepnafl noflBOflnaa JioflKa Bcnnbina 6bi na 
noBepxHocib ipaBbi m lopneflnpoBana 5bi ia5no. 

C flpyroM ciopoHbi, ecnn Bbi o6Hapy>Knie xoia 6bi oflHO oini/iHue Me>Kfly BnpiyanbHOM m peanbHow 
cpeflOM, Bbi MO>Keie HOMeflneHHO 3aflBmb o hoiohhom nepeflane. Ecnn lonbKO BnpiyanbHOM cpefle He 
npucyifli/i HOKOiopbie yMciBenno HenpeflCKa3yeMbie nepibi. HanpuMep, pyneiKa CKOHCipynpoBana laK, 
HIO ee noBeflOHHe npeflCKa3aib HeB03M0>KH0. Ecnn Mbi chmmom c|)mibM o pyjieiKe, na KoiopoM nrpaioi b 
Ka3MH0, 3I0I ctDMiibM MO>KHO Ha3Baib lOHHbiM, ecuM HMCua, Koiopbio Bbinaflaioi Ha pyneiKe b cfjujibMe, 
coBnaflaroi c HucnaMU, Koiopbie flOMCiBnieiibHO Bbinaflann na pyneiKe bo bpoma cteMOK cjDMJibMa. ilpn 
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Ka>KflOM noKaae c|)MnbMa Hucna 6yAyT le >Ke cawibie: sto a6conK)THO npeflCKaayeMO. TaKUM o6pa30M, 
TOHHoe u3o6pa>KeHue nenpeflCKaayeMOM cpeflbi flon>KHO 5biTb npeflCKaayeivibiM. Ho KaKoe 3to i/iMeei 
SHaHeHne flna tohhom nepedanu pyneiKH b Bi/ipiyanbHOM peanbHOCTH? l<aK i/i paHbLue, sto oaHanaeT, 
HTO nonbaoBaienb He flon>KeH o5Hapy>KMBaTb saivieTHbie OTnuHna or opurnHana. Ho 3to npeflnonaraer, 
HTO nepeflana He flon>KHa BecTH ce6a nfleHTUHHO opurnHany: ecni/i 5bi 3to nponcxoflnjio, jim5o ee, nn6o 
3T0T opurnHan mo>kho 5bmo 6bi ncnonbaoBaTb flna npeflCKaaaHUfl noBefleHna ocTaBiueroca, n He 
ocTanocb 6bi Hunero HenpeflCKaayeMoro. Kpowie Toro, nepeflana He flon>KHa BecTH ce6a oflnnaKOBO 
Ka>Kflbm paa, Korfla ee ocyinecTBnaKJT. CoBepmeHHO nepeflaHHaa pyjieiKa flon>KHa 5biTb CTonb >Ke 
npuMOHmvia flna aaapiHbix i/irp, CKonb n peanbHan. CneflOBaienbHO, ona Aon>KHa 6biTb CTonb >Ke 
HenpeflCKaayeivia. A raioKe ona flon>KHa 6biTb CTonb >Ke 6ecnpncTpacTHa, i.e. Bce Hucna Aon>KHbi 
noflBJiaTbCfl a6conK)THO 6ecnopflflOHHO, c paBHOM creneHbio BepoflTHOCTH. 

KaKUM o6pa30M Mbi yanaeivi nenpeflCKaayeivibie cpeflbi, m KaK wibi flOKasbiBaeivi 6ecnpMCTpacTHoe 
pacnpeflenenne cnynaMnbix Hi/icen? IVlbi npoBepneivi, cooTBeTCTByer jim nepeflana pyneiKH ee TOHHOiviy 
onpefleneHMK). 3ia npoBepKa ocyiflecTsnfleTCfl tohho laK >Ke, KaK nposepKa na peanbHOCTb KaKOM-ni/i6o 
Beiflu: Mbi B03fleMCTByeM na nee v\ CMOipi/iM, pearnpyer jim ona raK, KaK CKaaaHO. IVIbi npoBOflmvi 
3HaHMTejibHoe KonnnecTBO noflo6Hbix Ha5niofleHm?i n ocymecTBrifleM CTaTHCTHHecKne npoBepKH pesynb- 
TaroB. 1/1 onflTb, CKonbKO 6bi npoBepoK Mbi He npoBenn, Mbi He CMO>KeM KOHCTaTHpoBaib TOHHOCTb 
nepeflani/i v\nv\ fla>Ke BepofliHOCTb tohhoctm nepeflaHH. l/!6o KaK 6bi 5ecnopflflOHHO, na nepBbiM Barnafl, 
He Bbinaflann Hucna, ohm, leivi ne Menee, Moryi Bbinaflaib no KaKOM-TO laMHOM cxeivie, KOTopan 
nosBODMna 6bi nonbsoBaTeriK), snaKOMOMy c hom, npeflCKasbiBaib 3tm HMcna. I/Idm, bo3mo>kho, cnpocM 
Mbi Bcnyxflary 5MTBbi npM Barepnoo, cneflyioiflMe flsa HMcna HeM3MeHH0 noKaaariM 6bi 3Ty flaiy: 18, 15. 
C flpyroM CTopoHbi, ecriM noABnaiomaflca nocneflOBarenbHOCTb Ka>KeTCfl He5ecnpMCTpacTH0M, Mbi He 
MO>KeM 5biTb yBepoHbi b tom, hto ona laKOBOM m flBnaeTca, ho Mbi MO>KeM roBopMTb o eepofiiriHocmu 
HeroHHOCTM nepeflann. HanpMMep, ecriM na HameM BMpiyanbHOM pyneTKe flecarb pas noflpafl Bbinaflaer 
Honb, HaM cneflyei cflenaib BbiBOfl, hto BepoaiHO, Mbi HeroHHO nepeflariM 6ecnpMCTpacTHyK) pyneiKy. 

ilpM o6cy>KfleHMM renepaTopoB M3o6pa>KeHMM a CKaaan, hto TOHHOCTb nepeflaHHoro M3o5pa>KeHMa 
saBMCMT OT ocTpoTbi M flpyPMX xapaKTepMCTMK HyBCTB nonbaoBaiena. flna BMpiyanbHOM peanbHOCTH 3to 
npocTOMLuaa aaflana. BeaycnoBHO, reneparop BMpryanbHOM peanbHOCTM, b coBepmeHCTBe nepeflaKJLflMM 
flaHHyKD cpefly flna nenoBeKa, ne CMO>KeT 3Toro cflenarb flna flenbc|3MH0B mjim MHonnaneTHbix cyiflecTB. 
MTo6bi nepeflaib flaHHyio cpefly flna nonbaoBaienfl c flannbiM BMflOM opranoB nyBCTB, renepaiop 
BMpiyanbHOM peanbHOCTM flon>KeH 6biTb ctDMSnnecKH npMcnoco6neH k laKUM opranaM nyBCTB, a b ero 
KOMnbioiepe flon>KHbi 6biTb aanporpaMMMpoBanbi mx xapaKiepMCTMKM. OflnaKO MOflMc|DMKai4MM, Koropbie 
Heo6xoflMMO ocyiflecTBMTb flnfl flannoro BMfla nonbaoBaieneM, Konennbi, m mx Hy>KHO ocyiflecTBMib riMiub 
0flHa>Kflbi. Ohm 3KBMBaneHTHbi TOMy, hto a HasBan coopy>KeHMeM HOBoro «coeflMHMTenbHoro Ka6enfl». 
□pM paccMOTpenuM fla>Ke 6onee cno>KHbix cpefl aaflana nx nepeflaHM flna flannoro TMna nonbsoBareneM 
CTaHOBMTCfl pemaeMOM c noMOLflbK) HanMcanna nporpaMM BbNMCJieHMfl noBeflOHMfl 3tmx cpefl; npuHOM 

SaBMCflLflan OT BMfla naCTb SaflaHM, B KOTOpOM M COCTOHT CJ10>KH0CTb, CTanOBHTCfl no CpaBHOHMK) C 3TMMM 

nporpaMMaMM npeHe6pe>KMM0 ManoM. CewHac Mbi roBopMM o naMBbiciuMX npeflenax BMpiyanbHOM 
peanbHOCTM, no3TOMy Mbi paccMarpMBaeM CKonb yroflHO TOHHbie, flnMHHbie m cno>KHbie nepeflaHM. 
Mmohho no3TOMy HMeer CMbicn roBopMTb o «nepeflaHe flannoM cpeflbi». He onpeflenaa, flna Koro 3Ta 
cpefla nepeflaerca. 

IVIbi BMflenM, MTO cymecTByei hotko onpeflenennoe noHATMe tohhoctm nepeflaHM BMpiyanbHOM 
peanbHOCTM: lOHHOcib — 3to 6nM30CTb (b npeflenax BocnpMJiTMa) nepeflaBaeMOM cpeflbi k tom, KOTopyK) 
Heo6xoflMMO nepeflaTb. Ho 3Ta TOHHOCTb flon>KHa 5biTb 6nM3Ka npM Ka>KflOM bo3mo>khom BapwaHTe 
noBefleHMa nonbsoBaTena, no3TOMy, KaKMM 6bi Ha5nioflaTenbHbiM hm 5bin nenoBeK, HaxoflaiflMMca b 
BMpTyanbHOM cpefle, oh ne CMO>KeT KOHCTaTMpoBaTb ee TOHHOCTb (Mnn BepoaTHyto TOHHOCTb). Ho 
OLflyLflenne MHorfla mokot noKaaaTb HOTOHHOCTb (MnM BepoaTHyK) neTOHHOCTb) nepeflaHM. 

3tot paaroBop o tohhoctm b BMpTyanbHOM peanbHOCTM OTpa>KaeT OTHomeHMe Me>Kfly TeopMOM m 
3KcnepMMeHT0M B HayKe. TaM toko mo>kho 3KcnepMMeHTanbH0 flOKaaaTb no>KHOCTb o6LfleM TeopuM, ho 
HMKorfla Henbsa flOKaaaTb ee MCTMHHOCTb. KpoMe Toro, noBepxHOCTHbiM Bsrnafl na nayKy TaK>Ke 
3aKnK)HaeTca b tom, hto ona coctomt TonbKO m3 npeflCKaaaHMM naiuMX HyBCTB-BnenaTneHMM. 
□paBunbHbiM >Ke Bsrnafl cneflytoiflMM: necMOTpa na to, hto HyBCTBa-BnenaTneHMa MrpaKJT cbok) ponb, 
HayKa coctomt b noHMMaHMM BceM peanbHOCTM, TonbKO 5ecK0HeHH0 Manaa nacTb, KOTopoM naM 
3HaKOMa. 

□porpaMMa b renepaTope BMpTyanbHOM peanbHOCTM BonnoiflaeT o6LflyK) npeflCKaaaTenbHyK) TeopMK) 
noBefleHMa BMpTyanbHOM cpeflbi. OcTanbHbie cocTaBnaKJLflMe cneflaT aa noBefleHMOM nonbsoBaTena, 
3aLiJMc|3poBbiBaK)T M pacLUMcjDpoBbiBaKDT coHcopHbie flaHHbio; BbinonnaKJT, KaK a y>Ke CKaaan, flOBonbHO 
TpMBManbHbie cfjyHKMMM. TaKMM o6pa30M, ecnM cpefla c|3M3MHecKM B03M0>KHa, ee nepeflana, b cymnocTM, 
3KBMBaneHTHa Haxo>KfleHMKD npaBMn npeflCKaaaHMa peaynbTaTOB Ka>Kfloro 3KcnepMMeHTa, KOTopbiM 
MO>KHO ocyiflecTBMTb B 3T0M cpeflo. M3-3a onpefleneHHoro cnoco5a co3flaHMa Haynnoro 3HaHMa fla>Ke 
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5onee TOHHbie npasmia npeACKaaaHna mo>kho o6Hapy>KMTb TonbKO nepea nyHtune o5tacHmenbHbie 
TeopuM. TaKan TOHHan nepeflana c|3H3MHecKM bo3mo>khom cpeflbi aaBi/icm or noHmviaHna ee c|3I/13hkm. 

05paTHoe raioKe sepHo: OTKpbiTue c|3M3mkh cpeAbi 3aBMCMT or ocymecTBneHi/ifl ee nepeAann b 
Bi/ipiyanbHOM peanbHOCTW. 06bNH0 roBopjiT, hto HayHHbie reopi/in TonbKO onucbiBaroT m oGtacHflioT 
c|3M3MHecKMe o5"beKTbi M npoqeccbi, ho He nepeflaHDT mx. Hanpmviep, oetacHeHne conneHHbix 3aTMeHHM 
MO>KHO HaneHaiaTb b KHure. B KOMnbrorepHyK) nporpawiMy mo>kho 3ano>Ki/iTb acTpoHOMUHecKne flannbie m 
c|3H3MHecKMe 3aKOHbi npeflCKa3aHMfl 3aTMeHna n pacneHaiaib onucanne aroro 3aTMeHna. Ho HTo5bi 
nepeflaib 3aTMeHi/ie b BnpryanbHOM peanbHOCTH, noTpe6yeTCfl flanbHeMiuee nporpaiviMHoe m 
annapaiHoe o6ecneHeHMe. OAHaKO Bce sto y>Ke ecTb b Hameivi M03re! CnoBa m Hucna, HaneHaraHHbie 
KOMnbKJTepoM, 3KBHBaneHTHbi «oni/icaHnaM» sajMenm TonbKO noTowiy, hto kto-to 3HaeT 3HaHeHMe 3ti/ix 
CMMBonoB. To ecTb cmviBonbi npo6y>KflaK)T b pa3yMe HmaTena HeKoe noflo5Me KaKoro-TO 
npeACKa3aHHoro 3c|3ctDeKTa 3aTMeHHfl, no OTHOiueHHK) k KOTopowiy m npoBepnHDT HacTonmuM 3c|3c|DeKT 
saTMeHMfl. Bonee Toro, npo6y>KAaeMoe «noAo5i/ie» i/iHiepaKTi/iBHO. SaTMOHne mo>kho Ha5nK)flaTb 
pa3HbiMM cnoco6aMM: HeBoopy>KeHHbiM ma30M, c noMombK) cjDOTorpacjDMM nnn pa3ni/i>HHbix HayHHbix 
i/iHCTpyMeHTOB; m HeKOTopbix MecT na Seivine BUflHO noriHoe 3aTMeHMe, m flpyrux MecT — nacTUHHoe, a 
M3 TpeibMX — 3aTMeHne He BUflHO Boo6me. B Ka>KflOM cnynae Ha6nioflaTenb 6yAeT Bi/iflOTb pa3nnHHbie 
M3o6pa>KeHHfl, Ka>Kfloe m KOTopbix mo>kho npeflCKa3aTb c noMoinbK) Teopnn. KoMnbroiepHoe onucaHne 
Bbi3biBaeT B pa3yMe HmaKDinero He npocTO OTflenbHoe M3o6pa>KeHi/ie mjim pafl i/i3o5pa>KeHMM, a o5lhmm 
Merofl co3AaHna MHO>KecTBa pa3nM'HHbix i/i3o6pa>KeHHM, cooTBeicTByioLMMX i\/iHO>KecTBy cnoco6oB 
pa3MbiiuneHna nonb30BaTenfl npn ocymecTBneHm/i Ha6nK)fleHMM. flpyrnMH cnoBaMU, 3to nepeflana b 
Bi/ipiyanbHOM peanbHOCTH. TaKnivi o5pa30M, b flocTaroHHO LunpoKOM CMbicne, ecnn npuHSTb bo 
BHMMaHMe npoLieccbi, KOTopbie flon>KHbi npoi/icxofli/iTb BHyrpi/i pasyivia yneHoro, nayKa m nepeflana 

Cj3H3MHeCKM B03M0>KHblX Cpefl B BHpTyanbHOM poanbHOCTM — 3T0 flBa TepMI/lHa, 0603HaHaK)mi/ie OflHO M 

TO >Ke. 

A KaK >Ke 5biTb c nepeflanePi cj3H3i/i>HecKM HeB03M0>KHbix cpefl? B npuHqune, cymecTByer flBa 
pa3nMMHbix BMfla nepeflann b BnpryanbHoPi peanbHOCTn: MenbLUUHCTBO, onucbiBaioiflee cjDMSHHecKM 
B03M0>KHbie cpeflbi, M 6onbiuMHCTBO, onucbiBaioLflee c|Di/i3HHecKH HeB03M0>KHbie cpeflbi. Ho He i/icHe3HeT 
DM 3T0 pa3nMHMe npn 6nM>KaMiueM paccMOTpennn? PaccMOTpmvi reneparop BnpryanbHoPi peanbHOCTH b 
npoqecce nepeflann c|DM3MHecKi/i HeB03MO>KHOM cpeflbi. 3to MO>KeT 6biTb ni/inoTa>KHbiM TpeHa>Kep, 
o5pa5aTbiBaKDmMM nporpaiviMy BbNucnenna BUfla, KOTopbiM OTKpbiBaeicfl m Ka6MHbi caMonera, Korfla 
era CKopocTb npeBbiiuaeT CKopocTb CBera. nMnoTa>KHbm TpeHa>Kep — aro nepeda^a tom cpeflbi. Ho 
nMnoTa>KHbiM TpeHa>Kep — aio c|3M3HHecKMM o6"beKT, OKpy>KaiomnM nonb30BaTenfl, m b aroivi CMbicne oh 
caM flBnaercfl cpeflOM, KOTopyio omymaer nonb30BaTenb. flaBawre paccMorprnvi ary cpefly. 9\cho, hto 
aia cpefla c|3M3MHecKM B03M0>KHa. rioflflaeicfl dm raKaa cpefla nepeflane? Be3ycnoBHO. B 
fleMCTBMTenbHOCTi/i, ee na peflKOCTb nerKO nepeflaib: flocTaroHHO npocro Mcnonb30BaTb BTopoM 
TpeHa>Kep tom >Ke KOHCipyKui/in, pa5oTaK)mMM no nfleHTUHHOM nporpaMMe. ilpn laKnx o6cTOflTenbCTBax 
BTopoM nnnoTa>KHbiM TpeHa>Kep mo>kho CHmaib nepeflaiomuM ni/i6o c|DH3MHecKM HeB03M0>KHbiM caMonei, 
nM6o c|3H3MHecKM B03M0>KHyK) cpofly, TO ecTb nepBbiM nMnoTa>KHbiM TpeHa>Kep. noflo6HbiM o6pa30i\/i 
nepBbiM ni/inoTa>KHbiM TpeHa>Kep mo>kho paccMorpeTb KaK nepeflaiomuM c|3M3MHecKi/i B03MO>KHyK3 cpefly, 
TO ecTb BTopoM nMnoTa>KHbiM TpeHa>Kep. Ecnn flonycimb, hto nK)6oM renepaTop BnpTyanbHOM 
peanbHOCTM, KOTopbiM B npuHMnne, mo>kho nocTpoi/iib, mo>kho, b npuHqune, nocTponTb i/i eme pa3; to m3 
aioro cjieflyeT, hto Ka>KflbiM renepaTop BnpTyanbHOM peanbHOCTH, pa5oTaK)mMM no n\o5ov\ nporpaivuvie 
1/13 CBoero penepTyapa, nepeflaei KaKyto-mo c|3H3MHecKM B03M0>KHyK) cpefly. Oh MO>KeT nepeflaBaTb m 
flpyme Beiflu, BKnioHaa 4DM3MHecKM HeB03MO>KHbie cpeflbi, ho, b nacTHOCTH, Bcerfla ecTb HOKan 
c|3M3MHecKM B03M0>KHaa cpefla, KOTopyio OH nepeflaoT. 

TaK KaKHe >Ke cjDM3i/iHecKi/i HeB03M0>KHbie cpeflbi mo>kho nepeflaTb b BnpTyanbHOM peanbHOCTH? B 

TOHHOCTM TO, KOTOpbiO 3aMeTHO HO OTJTMHaKJTCa OT C|3M3MHeCKM B03MO>KHblX Cpefl. CneflOBaTeJIbHO, 

c|3i/i3MHecKMM Mnp 1/1 Mupbi, KOTopbie MO>KHO nepeflaTb B Bi/ipTyanbHow peanbHOCTM, CBfl3aHbi Me>Kfly 
C060M ropa3flo 5onee tocho, hom Ka>KeTC3. Mbi CHUTaeivi oflHH nepeflann b BnpTyanbHOM peanbHOCTH 
onucbiBaKDiflmvin c|3aKT, a flpyme — onucbiBaKJiMi/iMi/i Bbiwibicen, ho BbiMbicen — aTO Bcerfla 
MHTepnpeTaMUfl b pa3yMe HaGnioflaTenfl. B BnpTyanbHOM peanbHOCTi/i ne cymecTByeT TaKOM cpeflbi, 
KOTopyK) nonb30BaTenb BbiHy>KfleH 6bm 6bi HHTepnpeTupoBaTb KaK c|DM3i/iHecKM HeB03MO>KHyio. 

Ho CBoeiviy Bbi6opy wibi Momn 6bi nepeflaBaTb HeKOTopyio cpefly KaK npeflCKa3aHHyK) KaKHMH-TO 

«3aKOHaMM cj3M3MKM», OTnUHHblMI/l OT MCTMHHblX. IVIbl l\/IO>KeM CfleJiaTb aTO pafll/1 TpOHUpOBKM, 

paaBneneHMfl v\nv\ annpoKcmviaMm/i, noTOMy hto ocymecTBHTb ncTUHHyio nepeflany cnmuKOM cno>KHO 
uriM cnnLUKOM floporo. Ecnn Mcnonb3yeMbie naiviM saKOHbi 6nM3Ki/i k ncTMHHbiMn nacToribKO, nacKOJibKO 
aio B03MO>KHO, M M3BecTHbi orpaHMHeHna Hami/ix flePicTBMM, Mbi MO>KeM Ha3BaTb TaKne nepeflaHM 
«npMKnaflHOM MaTeMaTMKOi?i» uni/i «BbNi/icnnTenbHOM TexHMKOM». Ecnn nepeflannbie o5"beKTbi 
3HaHMTenbH0 OTnunaioTCfl ot c|3i/i3i/iHecKi/i B03MO>KHbix, Mbi MO>KeM Ha3BaTb TaKyK) nepeflany «hmctom 
MaTeMaTMKOM)). Ecnn 4)M3M>HecKM HeB03M0>KHyK) cpefly nepeflaioT pafli/i pa3Bne>HeHMfl, Mbi Ha3biBaeM aTO 
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«BMfleo MrpoM» MJiM «KOMnbK)TepHbiM MCKyccTBOM». Bce 3T0 MHTepnpeTaMHM. Ohh Moryr 6biTb nonesHbi 
i/inn fla>Ke Heo6xoAm\/ibi p,na oetacHeHna Hamux motmbob npn ocymecTBneHi/in onpefleneHHoPi 
nepeflaHM. Ho hto Kacaerca caMOM nepeflann, Bcerfla cymecTByer anbiepHaTHBHaa HHTepnpeTaMna: 
3Ta nepeflana tohho oni/icbiBaer KaKyro-TO c|3M3HHecKM B03MO>KHyK) cpefly. 

IVIaTeMaTMKOB He npi/iHATO CHuraTb cjDopMOM Bi/ipiyanbHOM peanbHOCTH. IVIbi o6bNHO flyiviaeM, hto 
MareMaTHKi/i 3aHm\/iaK)TCfl a5cTpaKTHbiMM KaTeropi/iflMi/i, Hanpmviep, HucnaMU m MHO>KecTBaMM, He 
B03fleMCTByK)mm\/iM Ha nyBCTBa; a noTOMy, MO>KeT noKa3aTbca, hto npo6jieMbi 06 ncKyccTBeHHoPi 
nepeflane nx B03fleMCTBMfl na nac B03Hi/iKHyTb ne MO>KeT. OAHaKO, HecMOTpa na to, hto 
wiaTeMaTMHecKne KaTeropm/i ne B03fleMCTByK)T na nyBCTBa, OLMymoHne 3aHflTi/iM MaTeiviaTHKOM ABnaeTcn 
BHeLUHMM B TOM >Ke CTenoHn, B KaKOM aBJiaeTCfl BHeLUHMM omymsHHe 3aHflTMM cjDM3MK0M. IVIbi flsnaeivi 
3aMeTKi/i Ha 5yMare, CMOTpi/iM na hmx nnn npeflCTaBJiflSM, hto cmotpmm na hmx: na caMOM flene Mbi ne 
MO>KeM sanrnviaTbCfl MaTeiviaTMKOM, ne npeflCTaBnaa a5cTpaKTHbix MaTewiaTHHecKnx KaTsropuM. Ho tom 
caMbiM Mbi npeflCTaBJiasM cpefly, «c|3M3HKa» KOTopoM BonnomaeT cno>KHbie m aBTOHOMHbie CBOMCTBa 
3TI/1X KaTeropuM. Hanpmviep, npeflCTaBnaa a6cTpaKTHoe noHATue OTpesKa npaMOM nyneBOM TOJiinnHbi, 
Mbi MO>KeM npeflCTaBMTb npaiviyio, KOTopaa BUflnivia, ho ee LunpnHa He3aMeTHa. 3to y>Ke mo>kho 
BwiecTMTb B c|3M3MHecKyio peajTbHOCTb. Ho MaTeMaTHHecKM Tonmnna stom npaivioM flon>KHa ocTaBaTbca 
HyneBOM fla>Ke npi/i npoM3BonbHO Bbi5paHH0M yBennneHMM. 3to cbomctbo ne flBnneTCfl cbomctbom 
nio6oM c|3M3i/iHecKOM npflMOM, HO ero mo>kho flocTHHb B BnpTyanbHOM peanbHOCTM Hamero Boo6pa>KeHi/ifl. 

Boo6pa>KeHne — 3to HenocpeflCTBeHHaa cjDopivia Bi/ipTyanbHOM peanbHOCTH. IV!o>KeT 6biTb 3to ho TaK 
OHOBi/iflHO, ho name «HenocpeflCTBeHHoe» BocnpuflTue Mupa Hepe3 namn nyBCTBa — TO>Ke BnpTyanbHan 
peanbHOCTb. fleno b tom, hto name BHemnee omymeHne HHKorfla ne 5biBaeT HenocpeflCTBeHHbiM; Mbi 
HMKorfla He BocnpuHUMaeM nenocpeflCTBeHHO fla>Ke cumanbi namux nepBOB — unane Mbi npocTO ne 
3Hani/i 6bi, HTO flenaTb c noTOKaMU sneKTpuHecKnx noTpecKHBanuM, co3flaBaeMbix mmm. 
HenocpeflCTBOHHO Mbi oinymaoM TonbKO nepeflany b BnpTyanbHOM cpefle, yflo5HO co3flaHHyio flna nac 
HaiuMM 6ecco3HaTenbHbiM pa3yM0M m coBOKynnocTH cencopHbix flaHHbix m cno>KHbix Teopi/iM mx 
i/iHTepnpeTai4MM, po>KfleHHbix b pasyMe m npMo5peTeHHbix n3BHe (T.e. nporpaMM). 

IVlbi, peanncTbi, npMflep>KHBaeMca MHeHna, hto peanbHOCTb rfle-TO TaM: oGteKTHBHaa, c|3M3MHecKaa, 
He3aBHCMMafl ot Toro, hto Mbi o Hei/i flyMaeM. Ho Mbi HHKorfla He omymaeM 3Ty peanbHOCTb 
HenocpeflCTBOHHO. Ka>Kflafl OTflenbnan nacTUHKa Hamero BHemnero omymeni/ifl — nacTb BnpTyanbHoti 
peanbHOCTM. M Ka>Kfla5q OTflenbHaa KpynnHKa Haiuero 3HaHHfl — BKnioHafl 3HaHi/ie Hect3i/i3i/iHecKnx MnpoB 
nornKM, MaTOMaTHKM, c|DMnococt3m/i, Boo6pa>KeHMfl, BbiMbicna, ncKyccTBa m c|3aHTa3m/i — 3aKOfli/ipoBaHa b 
BMfle nporpaMM flna nepeflann 3tmx MnpoB c noMombio renepaTopa BnpTyanbHOM peanbHOCTH Haiuero 
co6cTBeHHoro M03ra. 

TaKMM o6pa30M, BnpTyanbHaa peanbHOCTb flBnaeTcn nacTbio ne TonbKO nayKH — paccy>KAeHMfl o 
c|DH3MHecK0M Mnpo. Bce paccy>KfleHMe, Bce MbimneHne m Bce BHemHue omymenna — ctDopMbi 
BnpTyanbHOM peanbHOCTH. Bce 3to c|DM3MHecKMe npoqeccbi, KOTopbie flo cmx nop Ha6nioflanncb TonbKO b 
oflHOM MecTe BceneHHOM, B5nn3M nnaHeTbi SoMna. B rnaBe 8 Mbi yBUflUM, hto Bce >KM3HeHHbie 
npoLieccbi TO>Ke CBfl3aHbi c BnpTyanbHoPi peanbHOCTbio, ho y nwDflePi c new oco6bie BsanMOOTHOLueHUfl. 
C 6MonorMHecKOM tohkm 3peHMfl nepeflana mx OKpy>Kaiomei?i cpeflbi b BnpTyanbHoPi peanbHOCTH — 3to 
xapaKTepucTMHecKoe cpeflCTBO Bbi>KHBaHMfl niofleM. flpyrnMH cnoBaMU, 3to npuHi/ina cymecTBOBaHun 
moflePi. 3Konori/iHecKafl Hmua, 3aHMMaeMafl ntoflbMH, 3aBMCMT ot BnpTyanbHOM peanbHOCTH TaK >Ke 
HenocpeflCTBOHHO i/i a6conioTHO, KaK 3Konori/iHecKafl Huma, sannMaeMaa KoanaMU, 3aBi/icMT ot 
3BKanMnT0Bbix nucTbeB. 



TepMHHOJlOrHH. 

FeHepaTop M3o6pa>KeHMM — npnGop, cnoco6HbiM cosflaBaTb y nonb30BaTenfl tohho onpefleneHHbie 
omymeHna. 

YHMBepcajibHbiM reHeparop M3o6pa>KeHMM — renepaTop M3o6pa>KeHMM, KOTopbii^ mo>kho 
3anporpaMMi/ipoBaTb na co3flaHi/ie nK)6oro omymenna, KOTopoe cnoco6eH ncnbiTaTb nonb30BaTenb. 

BHeiuHee ou^yiMeHbie — oinymeHne Hero-nM6o, hto naxoflHTca 3a npeflenaMU co6cTBeHHoro 
pa3yMa. 

BHyjpeHHee oiMyu^eHMe — omymeHne Hero-ni/i5o, hto naxoflHTCfl b co6cTBeHHOM pa3yMe. 

(t>M3MHeCKl1 B03M0>KHblil - He 3anpemeHHbm 3aK0HaMM 4)M3MKM. Cpefla C|DM3HHeCKM B03M0>KHa Torfla 

M TonbKO Torfla, Korfla ona cymecTByeT rfle-nM6o b MynbTi/iBepce (flonycKaa, hto nananbHoe cocToanne 
M flpyrne flonoriHUTenbHbie flannbie MynbTHBepca onpeflenaioTca KaKHMH-TO, eme HeM3BecTHbiMM 

3aK0HaMM 4>M3MKM). 
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JlomHecKM B03M0>KHbiM — caMocomacoBaHHbiM. BnpryanbHaa peanbHOCTb — JiK)5afl cmyaunfl, b 
KOTopoPi nonbaoBarenb omyinaer Haxo>KfleHMe b tohho onpefleneHHOM cpefle. 

Penepjyap — penepryap reHepaiopa Bi/ipryanbHOM peanbHOCTH — 3to Ha6op cpefl, omymeHne 
Haxo>KfleHi/ia nonbaoBaienfl b KOTopbix MO>KeT cosflaib reHeparop. 

M3o6pa>KeHMe — >HTO-nn6o, poxflaKDmee omymeHUfl. ToHHOCTb — M3o6pa>KeHne flBnaerca TOHHbiM 
HacTonbKO, HacKonbKO cosAaBaeMbie mm OLnymeHi/in 5nn3KM k reivi, KOTopbie Hy>KHO 6bino cosflaib. 
BnpiyanbHan cpefla flBnaeTCJi tohhom HacTonbKO, HacKonbKO OHa cnoco6Ha OTpearnpoBaib flon>KHbiM 
o6pa30i\/i Ha Ka>KAoe B03MO>KHoe ASMCTBue nonb30BaTenfl. 

CoBepmeHHa;! TOHHOCTb — lOHHOCTb HacTonbKO BbicoKan, mto nonb30BaTenb He mokbt OTJii/iHUTb 
M3o5pa>KeHMe nnn BMpryanbHyK) cpefly or peanbhOM. 



PesioMc. 

BnpiyanbHafl peanbHOCTb — 3to ne npocTO rexHonorna MOAennpoBaHna noBeASHUfl ctDnsnHecKnx 
cpeA c noMombK) KOMnbioTepoB. Bo3MO>KHOCTb cymecTBOBaHMfl BnpryanbHOM peanbHOCTi/i — Ba>KHan 
Hepra crpyKTypbi peanbHOCTH. 3to ocHOBa ne TonbKO BbNucnenuM, ho m HenoBenecKoro Boo6pa>KeHmi, 
BHeiuHMX OLMymeHMM, HayKi/i n MareMaTi/iKi/i, ncKyccTBa m BbiMbicna. 

KaKOBbi >Ke HauBbicLune npeAenbi — nojiHbiPi MacLUTa6 — BnpryanbHoi^ peanbHOCTH (a 
CJieAOBarenbHO, BbiHucneHi/in, nayKH, Boo5pa>KeHi/ia m Bcero ocranbHoro)? B cnep,yK)in,ev\ maBe Mbi 
yBMAMM, HTO B OAHOM OTHOiueHMM MacLUTaG BnpTyajibHOM peajibHOCTM 5e3rpaHMHeH, a B APyroM — 
Hpe3MepH0 orpaHHHen. 



FjiaBa 6. yHHBepcajibHocxb h npe/jejibi BbiHHCJieHHH. 

CepAMe reneparopa BnpiyanbHOM peanbHOCTH — ero KOMnbioTep, m Bonpoc o tom, KaKne cpeAbi 
MO>KHO nepeAaTb b BnpiyanbHOM peanbHOCTH, b KOHeHHOM more, Aon>KeH CBOAHTbca k Bonpocy o tom, 
KaKne BbiHMcneHna mo>kho ocymecTBHTb. fla>Ke ceroAHa penepryap reHepaiopoB BnpiyajibHOM 
peanbHOCTM orpaHHHen KaK hx reneparopaMH i/i3o6pa>KeHHM, laK m i/ix KOMnbtorepaMM. KaK lonbKO k 
renepaTopy BHpryanbhOM peanbHOCTH noAKJiKDHaror HOBbm, 5onee 6bicTpbiM KOMnbiorep, c 6onbiuMM 
o6"beMOM naMSTM m 6onee coBpeMeHHbiM annapaiHbiM o5ecneHeHneM o6pa6oTKM M3o5pa>KeHMM, 
penepryap reheparopa paciuMpaeTCfl. Ho 6yAeT riM aio npoAOJi>KaTbCfl nenpepbiBHO wriM, b KOHqe 
KOH140B, Mbi CToriKHeMCfl 0 a6cojiK)THOM yHMBepcajibHOCTbK), Hero, KaK a roBopMn, HaM cneAyer o>KMAaTb 
B cnynae c reHeparopaMU M3o6pa>KeHMM? flpyruiMM cnoBaMH, cymecTByei OTAenbHbm renepaiop 
Bi/ipiyanbHOM peajibHOCTM, KOTopbiM mo>kho nocipoMTb pa3 m HaBcerAa m 3anporpaMMi/ipoBaTb a^!^ 
nepoAaHM nK)6oM cpeAbi, KOTopyK) cnoco6eH omyiHTb MenoBeHecKi/iM pa3yM? 

KaK M B cjiyHae c reHeparopaMi/i i/i3o6pa>KeHMM noA BbiiuecKasaHHbiM Mbi ho noApa3yMeBaeM, hto 
3T0T eAMHCTBeHHbiM roHepaTop BMpiyanbHOM peanbHOCTH Mor 5bi coAep>KaTb b ce6e TOHHbie 
onpeAeneHMfl Bcex norMHecKi/i B03M0>KHbix cpeA. IVIbi TonbKO hmoom b Bi/iAy, hto 3tot renepaiop mo>kho 
6bmo 6bi 3anporpaMMMpoBaTb p,na nepeAanw nK)6oM JiornMecKM bo3mo>khom cpoAbi. I\/Io>kho 
npoAycMoipeTb KOAnpoBaHMe laKMX nporpaMM, HanpwMep, Ha MarnnTHbix AUCKax. Mom Bbiiue 
cjio>KHOCTb cpoAbi, TOM 5onbiue noHaAo6nTca auckob a^^ xpaneHMfl cooTBeTCTByKJLAeM nporpaMMbi. 
TaKMM o5pa30M, aji^ nepeAaHM cjio>KHbix cpeA MaiuMHa Aon>KHa o6naAaTb MexaHM3M0M (Koiopbiw a y>Ke 
onHcan a™ yHMBepcanbHoro renepaTopa H3o6pa>KeHMM), cnoco6HbiM npoHMTaib HeorpaHMHeHHoe 
KOHHHecTBO AUCKOB. B OTJiHHMe OT roHepaTopa M3o6pa>KeHm?i renepaiopy BnpiyanbHOM peanbHOCTM 
MO>KeT noHaAo6MTbCfl yBenMHeni/ie o6"beMa «pa6oHei?i naMflTH» p,na xpaHehi/ia pe3ynbTaT0B 
npoMe>KyTOHHbix BbNHcnehi/iM. flna SToro mo>kho npeAycMoiperb HannHi/ie HMCTbix auckob. M CHOBa 
3HeprMfl, HMCTbie auckm m o5cny>KMBaHMe, Heo6xoAMMbie MaiuMHe, ne npenflicTByKDT TOMy, htoGn 
CHMTaTb 3Ty MaLUMHy «OTAenbHOM» npM ycnoBUM, hto Bce 3tm neiACTsm ne paBHOCMnbHbi M3MeHeHMK) 

KOHCTpyKMMM MaLUMHbl M HO 3anpeLAeHbl 3aKOHaMl/1 C|3M3MKI/1. 

B 3T0M CMbicne, b npMHMMne, mo>kho 6bmo 6bi paccMorperb KOMnbKjrep c acjactDeKTMBHO 
HeorpaHMHeHHOM OMKOcibK) naMflTM. Ho Henb3fl paccMarpMBaTb KOMnbiorep c HeorpaHMHeHHoPi 
CKopocTbKD BbNMcneHMM. KoMnbtoTop onpeAoneHHOM KOH4)Mrypai4MM BcerAa 6yAeT WMeib 
c|3HKCMpoBaHHyK) MaKCMManbHyKD CKopocTb, KOTopyio Moryr yBeriHHMTb TonbKO i/i3MeHeHna 3tom 
K0Hc|DMrypai4m/i. CneAOBarenbHO, AaHHbiM renepaTop BMpryanbHOM peanbHOCTM He CMO>KeT BbinonnflTb 
HeorpaHMHeHHoe KonnHecTBO BbiHMcneHMM b eAUHHuy BpeMeni/i. Pa3Be 3to ho 6yAeT orpaHHHMBarb ero 
penepryap? Echh cpeAa nacToribKO cno>KHa, hto BbNi/icneHwe Toro, hto Aon>KeH yBWAeib nonb30BaTenb 
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Hepea ceKyHfly, aaHHMaer y MaiunHbi 6onbiue ceKynflbi, KaKnivi o6pa30M MamnHa CMO>KeT tohho 
nepeflaib ary cpeAy? flna AOCTH>KeHMfl yHUBepcajibHOCTH HaM Heo6xoflm\/i cneflyHDinnM 
TexHonornHecKMM tpkdk. 

HTo6bi pacLunpnTb cbom penepryap flo MaKcmvianbHO c|3M3i/iHecKM B03M0>KHbix npeflenoB, renepaiopy 
BnpiyanbHOM peanbHOCTH npmunocb 5bi Bsaib nofl KOHTpojib eine oflHO cbomctbo ceHcopHOM cucreMbi 
nonbaoBarena: CKopocTb o6pa6oTKi/i MHc|3opMai4m/i MoaroM nonbaoBaienfl. Ecnn 6bi HenoBenecKi/iM M03r 
5bm noflo6eH aneKipoHHOiviy KOMnbroiepy, flocTaioHHO 5bmo 6bi naivieHi/iTb HacToiy ncnycKaHun 
CMHxpoHi/i3npyK3mnx nwinynbcoB era «reHepaTopoM». HecoMHeHHO, «reHepaTop cnHxpoHnanpyioLMMX 
m\/inynbcoB» Moara KOHTponi/ipoBarb He laK npocTO. Ho b npuHqune 3to He npo6neMa. Moar — 
KoneHHbiM c|3i/i3MHecKMM oeteKT, M Bce era c|3yHKi4m/i — c|DH3MHecKMe npoqeccbi, KOTopbie, b npuHui/ine, 
MO>KHO aawieflnnTb nnn ociaHOBHTb. ilpefleJibMbiPi renepaTop BnpiyanbHOM peanbHOCTH flon>KeH 
o5jiaflaTb TaKOM cnoco6HOCTbK). 

flna flocTH>KeHMfl coBepiueHHOw nepeflani/i cpefl, Tpe6yK)LneM MHO>KecTBa BbNi/icneHUM, reHepaiop 
Bi/ipiyanbHOM peanbHOCTH flon>KeH 5bm 6bi fleMCTBOBaib npM6jiM3HTenbHO cneflyrommvi o6pa30M. 
Ka>KflbiM ceHcopHbm HepB c|3M3MHecKM cnoco6eH nepeflaBaib cumanbi c onpefleneHHOM MaKcmvianbHOM 
HacTOTOM, nocKonbKy B036yfli/iBLijaflCfl HepBHan KneiKa CMO>KeT BHOBb B036yflmbca TonbKO Hepe3 oflHy 
MunnnceKyHfly. CneflOBarenbHO, cpa3y nocne B036y>KfleHMfl onpefleneHHora HepBa y KOMnbrorepa ecTb, 
no KpaMHeM Mepe, oflHa MunnnceKyHfla, HTo6bi pemmb, B036yflmcfl nn 3tot HepB CHOBa i/i Korfla 3to 
npoM30MfleT. EcjiM OH BbiHucnun peiiieHne, CKa>KeM, 3a nonoBuny MunnnceKyHAbi, to b KoppeKTnpoBKe 
CKopocTH pa6oTbi M03ra hot Heo5xoflm\/iocTM, m KOMnbKJiep npocTO B035y>KflaeT 3tot nepB b Hy>KHoe 
Bpeivia. B npoTMBHOM cnynae, KOMnbroiep 3acTaBnfleT M03r 3aMeflnMTb (mjim npn Heo6xoflmviocTM 
ocTaHOBMTb) CBOK) pa6oTy flo 3aBepiueHMfl BbNucneHna cneflyioLnero co6biTMfl: 3aTeM KOMnbiorep 
BoccTanaBnuBaeT HopManbHyio CKopocTb pa6oTbi M03ra. KaK 6bi 3to noHyBCTBOBan nonb30BaTenb? ilo 
onpefleneHMK) HHKaK. nonb30BaTenb nonynun 6bi OLnymenne Haxo>KfleHi/ifl b cpefle, tohho 
onpeflenoHHOM b nporpaiviivie, 6e3 KaKnx 6bi to hm 6bmo 3aMeflneHMM, ocTanoBOK mjim noBTopnbix 
nycKOB. K CHacTbio, reneparopy BnpiyanbHOM peanbHOCTH ho Hy>KHO 3acTaBnflTb M03r pa6oTaTb 
6bicmpee HopivianbHoro: n3-3a 3Toro, b kohuo kohmob, B03Hm<riM 6bi npuHMnni/ianbHbie npo5nei\/ibi, 
noTOMy HTO, Kpowie Bcero nponero, hm oflHH cuman ne MO>KeT nepeMeinaTbcn 6bicTpee CKopocTH CBeia. 

3tot MOTOfl no3BonfleT naivi 3apaHee onpeflenmb npon3BonbHO ycno>KHeHHyK) cpefly, flna 
MOflennpoBaHMfl KOTopoPi noTpe6yeTCfl nK)6oM KOHOHMbm o6"beM BbNucneHnPi, m nonynnTb omymoHne 
Haxo>KAeHi/ia b 3tom cpefle npi/i nK35oi?i cy5"beKTi/iBHOM CKopocTH m ypoBHe fleTanM3ai4HM, KOTopbie 
cnoco5eH ycBOHTb Ham pa3yM. Ecnn Heo6xoflm\/ibix BbNucnenuM cnmuKOM MHora, HTo6bi KOMnbKDiep 
CMor BbinonHMTb hx b TeneHne cySteKTHBHO BocnpuHmviaeMoro BpeivieHM, omymenne 6yAeT 
ecTecTBeHHbiM, ho nonb30BaTenb sannaim 3a era cno>KHOCTb peanbHO noTepnHHbiM BpeMeneivi. ilonb- 
30BaTenb MO>KeT BbiPirn \a3 renepaiopa BnpryanbHOM peanbHOCTH nocne nflTHMUhyTHora, Ha era 
cy6"beKTMBHbiM B3mflfl, npe6biBaHHfl laivi m o6Hapy>KMTb, hto b cj3H3M>HecKOM peanbHOCTH npomnn raflbi. 

nonb30BaTenb, Mosr KOToporo OTKUKDHaeTcn na nK)6oM nepnofl BpewieHU, a noTOM CHOBa 
BKJiioHaeTca, 6yfleT oinymaib nenpepbiBHoe npe5biBaHne b KaKoPi-TO cpefle. Ho nonb30BaTenb, M03r 
KOToporo OTKriKDHnncfl HaBcerfla c MOMeHia era OTKnioHeHMfl Hunera He HyBCTByei. 3to 3HaHm, hto npo- 
rpaMMa, KOTopaa b KaKoi?i-TO momoht MO>KeT OTKnioHMTb M03r nonb30BaTenfl m y>Ke HHKorfla ne BKUHDHHTb 
era, He co3flaeT cpefly, KOTopyK) nonb30BaTenb nonyBCTBOBan 5bi i/i, cneflOBarenbHO, ne MO>KeT 
CMMTaTbca afleKBaiHOM nporpaMMoPi flna renepaiopa BnpiyanbHOM peanbHocin. Ho nporpaiviMa, 
KOTopafl B KoneHHOM more Bcerfla BKmoHaer M03r nonb30BaTenfl, no3BonfleT renepaTopy BnpryanbHOM 
peanbHOCTM nepeflaBaib KaKyio-TO cpefly. fla>Ke nporpaiviMa, KOTopan Boo6Lfle ne ncnycKaei HepsHbix 
curHanoB nepeflaer leMHyio 5e3MonBHyK) cpefly a6conioTHOM ceHcopHoPi n3onfli4i/iM. 

B noMCKax npeflenoB BnpryanbHoPi peanbHOCTH Mbi npoflenann OHOHb flonrnPi nyib ot Toro, hto 
ocymecTBUMO ceroflHfl, nnn fla>Ke ot Toro, hto Haxofli/iTca na o6o3pnMOM ropM30HTe TexHonorm/i. 
no3TOMy OLfle pa3 xony noflnepKHyTb, hto TexHonornnecKne TpyflHOCTH ho MemaioT HaiuMM 
HacTOfliflMivi qenflM. IVIbi ho nccneflyeivi, KaKne BUflbi renepaTopoB BnpTyanbHoPi peanbHOCTH mo>kho 
nocTpoMTb nnn KaKne BUflbi renepaTopoB BnpTyanbHOM peanbHOCTH Korfla-HM6yflb nocTposT MH>KeHepbi. 
IVlbi M3yHaeM, hto no3Bon5qioT, a hto He no3BonaK)T 3aK0Hbi c|3M3mkm b o6nacTM BnpTyanbHOM peanb- 

HOCTM. ilpUHMHa Ba>KHOCTH BCOrO 3TOrO HI/lKaK He CBfl3aHa C nepcnOKTMBOM C03flaHMfl nyHLUMX 

renepaTopoB BnpTyanbHow peajibHOCTH. ilpuHUHa b tom, hto OTHOLuenne Me>Kfly BnpTyanbHOM 
peanbHOCTbK) m «o5biHHOM» peajibHOCTbio — nacTb rny5oKoro, Heo>Ki/iflaHHoro ycTpoMCTBa iviupa, o 
KOTopoM M paccKa3biBaeT 3Ta KHura. 

PaccMaTpuBafl BceB03M0>KHbie TpioKH — CTMMynflLimo nepBOB, ocTanoBKy m sanycK Moara m t. fl. — 
Mbi CMorni/i npeflCTasMTb ct3M3MHecKi/i B03M0>KHbiM renepaTop BnpTyanbHOM peanbHOCTH, penepTyap 
KOToporo oxBaTbiBaeT Becb ceHcopHbiM flMana30H. KpoMe Toro, 3tot reHepaTop nonHOCTbio 
MHTepaKTMBeH M He orpaHMHen hm CKopocTbto, hm OMKOCTbio nawiflTM CBoero KOMnbtoTepa. CytflecTByeT 
TIM HTO-nM6o, HTO HO BxoflMT B ponopTyap TaKoro renepaTopa BMpTyanbHOM peanbHOCTM? Bo3mo>kho tim, 
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HTO 3TOT penepiyap Mor 6bi ciaTb Ha5opoM Bcex nornHecKi/i B03M0>KHbix cpefl? Hex. Penepiyap fla>Ke 
3T0M c|3aHTacTMHecKOM MaLUUHbi pesKO orpaHUHeH xoia 6bi leivi, hto ona flBnaer co5om c{3M3HHecKHM 
o6"beKT. Ona fla>Ke noBepxHOCTHO He aaiparnBaeT to, hto bo3mo>kho nornHecKH, m cemac a flOKa>Ky sto. 

OcHOBHaa Hflea raKoro flOKasaienbCTBa — i/isBecTHoro KaK duaaoHanbHoe doKaaamenbcmeo — 
npeALuecTByei nflee BnpiyanbHOM peanbHOCTH. BnepBbie 3to flOKasarenbCTBO ncnonbsoBaji MareMaruK 
fleBaTHaflMaroro BeKa feopr Kaniop, HTo6bi flOKasaib, hto cytMecTByKDi 5ecK0HeHH0 6onbiuMe 
BennHMHbi, npeBbiLuaromne 5ecK0HeHH0CTb HaiypanbHbix Hucen (1,2,3 ... ). TaKoe >Ke flOKaaarenbCTBO 
ne>Ki/iT B ocHOBe coBpewieHHOM reopnn BbiHucneHna, pa3pa5oTaHHOw AnaHOM TbropuHroM i/i flpyrmvin b 
1930-x roflax. Mm raioKe nonbsoBanca Kypi feflenb p,na flOKaaarenbCTBa CBoew SHaivieHMTOM «TeopeMbi 
0 HenonHOTe», o KOTopoM a 5onee noflpo6HO paccKa>Ky b maBe 10. 

Ka>Kflaa cpefla b penepryape Hamew MamnHbi c|3opi\/inpyeTCfl hskom nporpaMwioM, 3ano>KeHHOM b ee 
KOMnbK)Tep. npeflCTaBbie Ha6op Bcex afleKBaiHbix nporpaiviM flnn aroro KOMnbroiepa. C tohkm speHun 
c|3M3MKM Ka>Kflaa M3 3TMX nporpaMM TOHHO onpeflenaeT KOHKpeTHbiM Ha6op SHaneHUM c|DM3HHecKMX 
nepeMeHHbix Ha flucKax mjim APyrux Hocmenflx, rfle sanncana KOMnbRDTepnaa nporpaiviMa. H3 KBaHTOBOM 
TeopuM HaM n3BecTH0, HTO Bce TaKMe nepeivieHHbie KBahTyHDTCfl, m, cjieflOBarenbHO, He3aBMcm\/io ot 
Toro, KaK pa6oTaeT Kowinbroiep, Ha6op B03M0>KHbix nporpaMM flucKpeieH. SHaHUT, Ka>KflyK) nporpaMMy 
MO>KHO Bbipa3MTb KaK KOHeHHyK) nocneflOBaTejibHOCTb cuMBonoB B fli/icKpeTHOM KOfle nnn Ha a3biKe 
KOMHbKJTepa. CymecTByeT 6ecKOHeHHoe MHO>KecTBO raKnx nporpaMM, ho Ka>Kflan i/i3 hmx MO>KeT 
coflep>KaTb TonbKO KOHennoe KonnHecTBO cmmbojiob. TaK nponcxoflur noTOMy, hto cuMBonbi — 3to 
c|3H3MHecKMe o6teKTbi, co3AaHHbie v\3 BemecTBa b y3HaBaeMbix KOHcjDnrypaMnax, a 6ecKOHeHHoe 

KOJIHHeCTBO CMMBOnOB C03flaTb HeB03MO>KHO. KaK OOaCHK) B maBB 10, 3TM MHTyHTI/lBHO OHeBMflHbie 

c|DH3MHecKMe Tpe6oBaHMa: hto nporpaMMbi flon>KHbi KBaHTOBaTbca, hto Ka>Kflafl flon>KHa cocTOflTb m 
KOHOHHoro HMcna cuMBonoB n BbinonHflTbCfl nocneflOBaTenbHO no STanaM, — ropa3flo 6onee 
MaTepi/ianbHbi, hbm Ka>KyTCfl. Ohm flBnawTCfl eflMHCTBeHHbiMn cneflCTBuaMU 3aKOHOB c|3H3mki/i, KOTopbie 
Heo6xoflMMbi B KanecTBe ncxoflHbix flannbix flOKa3aTenbCTBa, ho mx flocTaTOHHO, HTo6bi Hano>KMTb 
pe3Kne orpaHMHeHMfl na penepTyap nio5oM c|DH3MHecKM bo3mo>khom MamnHbi. flpyrne cjai/isnHecKne 
3aK0Hbi MoryT Hano>KMTb p,ayKe 6onbiuMe orpaHUHOHna, ho ohm HHKaK ne noBnuawT na BbiBOflbi 3tom 
rnaBbi. 

Tenepb flaBaviTe npeflCTaBUM, hto m3 3Toro 6ecKOHeHHoro Ha6opa B03M0>KHbix nporpaMM cocTaBneH 
6ecK0HeHH0 flnnHHbiPi nyMepoBaHHbiM cnncoK: llporpaMMa 1, HporpaMMa 2 m T.fl. 3tm nporpaMMbi 
MO>KHO pacnono>KMTb, HanpuMep, b «anct3aBHTHOM nopflflKe» no OTHomeHUKD k cuMBonaM, b KOTopbix ohm 
Bbipa>KeHbi. nocKonbKy Ka>Kflaa nporpaMMa cjDopMnpyeT cpefly, 3tot cni/icoK mo>kho paccMaTpi/iBaTb m KaK 
cnncoK Bcex cpefl m penepTyapa flannoM MamnHbi; Mbi MO>KeM Ha3biBaTb mx Cpefla 1, Cpefla 2 m t. fl. 
l\/lo>KeT cnyHMTbCfl m TaK, hto HOKOTopbie cpeflbi 6yflyT noBTopnTbca b 3tom cnMCKe, noTOMy hto flBe 
pa3Hbie nporpaMMbi b fleMCTBMTenbHOCTM MoryT ocymecTBnnTb oflnnaKOBbie BbiHMcneHMJi, ho 3to HMKaK 
He noBnuflOT na flOKa3aTenbCTBO. Ba>KHO, hto Ka>Kflafl cpefla m3 penepTyapa naiueM MaiuMHbi flon>KHa 
noflBMTbCfl B cnMCKe xoTfl 5bi oflMH pas. 

BMpTyanbHan cpefla mokot 6biTb KaK orpaHMHOHHOM, TaK m HeorpaHnneHHOM b bmammom c|3M3MHecKOM 
pasMepe m bmammom flriMTenbHOCTM. BMpTyanbHbiM aomom, co3flaHHbiM apxMTeKTopoM, nanpMMep, 
MO>KHO 6yfleT nonbsoBaTbcn CKonbKO yroflHO, ho o6"beM stom cpeflbi, BepoflTHO, 6yfleT orpaHMHOH. 
BMfleoMrpa MO>KeT BbifleriMTb nonbsoBaTenio TonbKO orpaHMHOHHoe BpeMfl p,m Mrpbi flo ee OKOHHaHMn 
MHM nepeflaTb Mrpy-BceneHHyio HeorpaHMHennbix pasMepoB, npeflocTaBMTb HeorpannHeHHoe 
KOHMHecTBO MccfieflOBaHMM M saKOHHMTbCfl TOfibKO Torfla, Korfla ee saKOHHMT caM nojibsoBaTenb. flnn 
ynpomeHMfl flOKaaaTenbCTBa Mbi 6yfleM paccMaTpMBaTb TonbKO nenpepbiBHO pa6oTaiomMe nporpaMMbi. 
3to He TaKoe y>K 6ojibiuoe orpaHMHOHMe, noTOMy hto, ecnM nporpaMMa ocTanaBriMBaeTCfl, to Mbi Bcerfla 

MO>KeM paCCMaTpMBaTb OTCyTCTBMe OTBBTHOM peaKMMM C ee CTOpOHbl KaK cpefly CenCOpHOM MSOnJILlMM. 

IVIne xoTenocb 6bi onpefleriMTb Knacc nornnecKM B03M0>KHbix cpefl, KOTopbie a naaoBy cpedaMU 
KaHmaoymy'^ , nacTMHHO b necTb Kanmopa (Cantor), feflenfl (Godel) m TbiopMHra (Turing), a nacTMHHO no 
npMHMHe, KOTopyio BKpaTqe o6"bflCHio. 3tm cpeflbi a onpeflenaio cneflyioLMMM o6pa30M. B TenoHMe 
nepBOM cy5"beKTMBHOM MMHyTbi cpefla KaHTroyTy BeflOT ce6fl ne TaK, KaK Cpefla 1 (cosflaHHaa 
nporpaMMOM 1 Haiiiero renepaTopa). He Ba>KHO, KaK ona ce6fl BOflOT, Ba>KHO, hto nonbsoBaTenb 
omymaeT OTriMHMe ee noBeflOHMfl ot noBOfleHMn Cpeflbi 1. B TeneHMe BTopoM MMHyTbi 3Ta cpefla BOflOT 
ce6fl OTJiMHHO OT Cpoflbi 2 (xoTfl ceMHac ona mokbt boctm ce5fl KaK Cpefla 1). B TeneHMe TpoTbOM 
MMHyTbi ona BOflOT ce6fl othuhho ot Cpeflbi 3 m T.fl. JlK)6yto cpefly, KOTopaa yflOBneTBopaeT stmm 
ycnoBMJiM, HaaoBy cpeflOM KaHTroyTy. 



" AHrnMMCKMM BapnaHT BbirjiJiAUT KaK Cantgotu. Sflecb nrpa cjiob, kbk flanee o6tacH5ieT asTop: can't go to 
osHanaeT «He Mory noMin b». - flpuM. nop. 

^Can't go to — flpuM. nep. 
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flanee, nocKonbKy cpeAa KaHTroyiy He eefler ce5fl b tohhoctm KaK Cpefla 1 , OHa He MO>KeT 6bimb 
CpeflOM 1; nocKonbKy ona He Beflei ce5fl b tohhoctm KaK Cpefla 2, ona ne MO>KeT 6bimb CpeflOM 2. 
ilocKonbKy pano nnn nosflHO ona tohho 6yfleT secTH ce5n He laK, KaK Cpefla 3, Cpefla 4 m nK)6aa 
flpyran cpefla m cnncKa, anaHUT, ona ne MO>KeT 6biTb mm oflHOM m3 stmx cpefl. OflHaKO 3tot chmcok 
coflep>KHT Bce cpeflbi, cosflaHHbie Ka>KflOM bo3mo>khom nporpaiviMOki flna stom MamnHbi. CneflOBaienbHO, 
HM oflha cpefla KaHTroyiy ne Bxofli/ii b penepiyap MamnHbi. Cpeflbi KaHiroyiy — sto cpeflbi, b Koropbie 
Mbi He MoxeM noumu^, Mcnonbaya reneparop BnpiyanbHOki peanbHocrn. 

^CHO, HTO cyLflecTByei HeBoo6pa3m\/io MHoro cpefl KaHTroyiy, noTOMy hto onpefleneni/ie ocTaBnaei 
orpoMHyio CBo6ofly Bbi6opa B03MO>KHoro noBeflenna 3tmx cpefl, efli/iHCTBeHHoe orpanwHeHi/ie coctout b 
TOM, HTO i/ix noBefleHne flon>KHO MSMenaTbca no npomecTBHn Ka>KflOM Mi/inyTbi. I\/Io>kho flOKasaTb, hto flnn 
Ka>KflOM cpeflbi M3 penepTyapa flannoro renepaTopa BnpiyanbHOM peanbHOCTH cyiflecTByeT 6ecKOHeHHO 
MHoro cpefl KaHTroyiy, KOTopbie renepaiop ne MO>KeT nepeflaib. fla m iviecia flna pacmi/ipeHna 
penepiyapa nyreivi ncnonbsoBaHna pnfla paannHHbix reneparopoB BnpiyanbHow peanbHocin ne laK y>K 
MHoro. flonycTMM, hto y nac ecTb cto TaKnx renepaTopoB, npuneivi Ka>KflbiM (b uenax flOKasaienbCTBa) 
i/iMeeT CBOM penepTyap. Torfla secb Ha6op renepaiopoB BMecTe c nporpaMMnpyeivioM cucieivioM 
ynpaBneHMfl, onpeflenaioifleM, KaKne m hmx Hy>KHO ncnonbaoBaib flnn o6pa6oTKi/i flannoM nporpaiviMbi, 

— 3T0 npocTO 6onee KpynHbm renepaiop BnpTyanbhOM peanbHOCTH. TaKOM renepaTop noflxoflm k 
npuBefleHHOwiy mhom flOKaaaienbCTBy, noaioMy, flnn Ka>Kfloi?i cpeflbi, KOTopyio oh MO>KeT nepeflaTb, 
6yfleT cyiflecTBOsaTb 6ecK0He>HH0 MHoro cpefl KOTopbie oh nepeflaTb ne cmokot. Bonee Toro, 
flonyifleHne o tom, hto paannHHbie renepaiopbi BnpTyanbHow peanbHOCTH Moryi mvioTb paannHHbie 
penepTyapbi, OKaabiBaeicfl npeaiviepHO onTHMUCTUHHbiM. KaK Mbi CKopo yBUflUM Bce flocTaioHHO 
cno>KHbie renepaTopbi BnpTyanbhOM peanbHOCTH mvieioT no cyTi/i ofli/iH m tot >Ke penepiyap. 

TaKMivi o5pa30M, nam runoTeTHHecKUM npoeKT co3flaHi/ifl npeflenbHoro renepaiopa BnpiyanbHoPi 
peanbHOCTH, KOTopbiM CTonb yBepenno npoflBuranca Bnepefl, Bneaanno HaiKHyncfl na KnpnuHHyio cieny. 
KaKne 6bi ycoBepmeHCTBOBaHUfl hm nponaoLunn b 6ni/i>KaMLueM 6yflyLneM, penepiyap BcePi lexHonorm/i 
BnpiyanbHoi?! peanbHocii/i HHKorfla ne BbiMflei aa npeflenbi onpefleneHHoro Ha6opa cpefl. Cneflyei 
npnanaib, hto aioi Ha6op 5ecKOHeHHO sennK m Becbivia pa3Hoo6pa3eH no cpaBHehmo c onbiiowi, 
npeflLueciByroiflUM noaBnennK) lexHonornn BnpiyanbhOM peanbHocin. TeM ne Menee aio Bcero nmub 
6ecK0HeHH0 ivianafl Hacimia Ha6opa Bcex nornnecKH B03M0>KHbix cpefl. 

Ha Hio 6bmo 6bi noxo>Ke npe6biBaHMe b cpefle KaHiroyiy? Xoia aaKOHbi c|3M3i/ikm m ne no3Bonflioi 
HaM OKaaaibCfl b laKOM cpefle, nornHecKH aio bo3mo>kho, a noiowiy Bonpoc o6 OLflyLfleHunx npaBOMepen. 
Be3ycnoBHO ona ne CMorna 6bi flaib Hawi HHKaKnx HOBbix omymeHuu, nocKonbKy yHUBepcanbHbiM 
renepaiop n3o6pa>KeHMM aenffemca B03M0>KHbiM m cnmaeicfl nacibio Hamero BbicoKoiexHonornHHoro 
renepaiopa BnpiyanbHOM peanbHocin. TaKnivi o5pa30M, cpefla KaHiroyiy noKaaanacb 6bi naivi 
saraflOHHOM lonbKO nocne loro, KaK Mbi OKaaanncb b hew m nopa3MbiiunflnM nafl pe3ynbiaiaMM. 3io 
6bino 6bi npuMepHO laK. flonyciuM, hio Bbi c|3aHai BnpiyanbhOM peanbHocin m flanoKoro Gyflymero c 
ynbipa-iexHonornaMM. Bbi npecbiinnncb: BaM Ka>Keicfl, hio Bbi y>Ke ncnpo5oBanM Bce HHiepecHoe. Ho 
Bflpyr oflHa>Kflbi nojiBnaeicfl fl>KMHH m 3aflBnflei, mo oh MO>Kei nepenecin Bac b cpefly Kaniroyiy. Bbi 
coMHeBaeiecb, ho cornacHbi npoBepmb ero cnocoGnocin. Bac MrHOBOHHO nepehocni b aiy cpefly. 
ilocne HecKonbKi/ix aKcnepuMOHioB BaM Ka>Keicfl, hio Bbi y3Haeie ee: ona pearnpyei KaK oflna m3 Bamux 
nK)6MMeMiuMX cpefl, Koiopaa na BaiueM flOMamHew cucieMe Bi/ipiyanbHOM peanbHocin co3flaeicfl npn 
aanycKe nporpaMMbi nofl HOMepoM X. OflHaKO Bbi npoflon>Kaeie SKcnepuMeHinpoBaib, m, b KOHue 
KOH140B, no OKOHHaHUM Mi/iHyibi X peaKMMfl cpeflbi cianoBmca BecbMa oihuhhom 01 iom, KoiopyK) Morna 
5bi npeflnoKi/iib Cpefla X. Torfla Bbi oiKasbiBaeiecb 01 Mbicnn o iom, hio aio Cpefla X. Hoiom Bbi 
MOKeie aaMeinib, hio Bce nponciuefliuee onenb HanoMUHaei flpyryto cpefly, Koiopyio mo>kho nepeflaib, 

— Cpefly Y. Ho no ncieHeHm/i Munyibi Y Bbi noHUMaeie, hio BHOBb oiuM6nMCb. XapaKiepucinKa cpeflbi 
KaHiroyiy npocio b cjieflyioifleM: CKonbKO 6bi Bbi hh raflani/i, KaKOM 6bi cno>KHOM hm 6bma nporpaMMa, 
KoiopyK) Bbi npuHann sa nporpaMMy, nepeflatoiflyHS HMenno aiy cpefly, Bbi Bcerfla 6yfleie oiuw6aibCfl, 
noiOMy HIO Hu odna nporpaMMa ne nepeflaci ee hm na BameM renepaiope BMpiyanbHOM peanbHociM, 
HM Ha KaKOM-io flpyroM. 

Pano MUM no3flHO BaM npMfleica 3aBepLiJMib cbok) npoBepKy. K lOMy BpeMeHM, Bbi, MO>Kei 6biib, 
cnpaBOflnnBO peiuMie npM3HaTb cnoco6HociM fl>KMHHa. 9\ ne xony CKasaib, hio Bbi Korfla-JiM5o CMO>Keie 
doKaaamb, hio 6binM b cpefle Kaniroyiy, nocKonbKy Bcerfla cymeciByei fla>Ke 6onee cnoKHaa 
nporpaMMa, Koiopyio Mor o6pa6aibiBaib fl>KMHH, m Koiopaa Morna 6bi cooiBeiciBOBaib nojiyHehHbiM 
BaMM oiflyLfleHMaM. To, o hom a cewnac roBopMn, Bcero UMiub o5Lnaa nepia BMpiyanbHOM peanbHociM, 

— OLnyifleHMe ne MO>Kei flOKa3aib npe6biBaHMe nenoBeKa b flannoM cpefle, 6yflb aio l_|eHipanbHbiM 
Kopi yMM6nflOHa mjim cpefla iMna Kaniroyiy. 

B nK)5oM cnynae ne cyineciByei laKMX fl>KMHHOB m laKMX cpefl. TaKMM o6pa30M, Mbi flOJi>KHbi 
cflenaib BbiBOfl, hio c|DM3MKa He no3Bonflei penepiyapy renepaiopa BMpiyanbHOM peanbHociM 
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npM6nM3i/iTbCfl K TOMy orpoMHOMy penepiyapy, KOTopbiPi nosBonaer oahb nornKa. HacKonbKO >Ke sennK 
MO>KeT 6biTb 3T0T penepjyap? 

□ocKoribKy Mbi He mokbm HaAenrbcn Ha nepeflany Bcex nornHecKH B03MO>KHbix cpefl, flasaMTe 
paccMOTpmvi MeHbiuyK) (ho b KoneHHOM cneie 5onee HHTepecnyHD) crenenb yHUBepcanbHOCTH. flaBaMie 
onpeflenuM yHueepcanbHbiu aeHepamop eupmyanbHou peanbHocmu KaK reneparop, penepryap 
KOToporo coflep>KHT penepryapbi Bcex ocianbHbix cfjuai/iHecKi/i B03i\/io>KHbix renepaiopoB BnpiyanbHOM 
peanbHOCTM. Mo>KeT nn cymecTBOBaib raKaa Mamnna? IV!o>KeT. PasMbiLuneHne o cfjaHTacTHHecKnx 
ycTpoMCTBax, ocHOBaHHbix Ha CTHMynai4m/i nepBOB, ynpaBnneivioM KOMnbroiepoM, flenaer 3to 
OHeBi/iflHbiM — B flewcTBi/iTenbHOCTH, noHTM cjiMLUKOM OHeBMAHbiM. TaKyio wiaiuMHy MO>KHO 5bmo 6bl 
aanporpaMMnpoBaib na Bocnpoi/isBefleHi/ie xapaKTepucTi/iKH nK)6oM KOHKypupyKDinew c new MamnHbi. 
Ona CMoma 5bi BbNi/icnuTb peaKumo tom MamnHbi npH nK)6oM flannoM nporpawiMe, npn nK36oM 
noBeASHHn nonbaoBarenfl m, cneflOBaienbHO, cwiorna 5bi nepeflaib 3tm peaKMHn c coBepmeHHOM 
TOHHOCTbK) (c TOHKM speHMfl nK)6oro flaHHoro nonbaoBarenfl). 9] roBopro, hto 3to «noHTM cjimlukom 
OHeBi/iflHO», noTOMy mto sflecb coAep>KHTCfl Ba>KHoe flonymenne OTHOcurenbHO Toro, na BbinonHeHne 
KaKMX fleMCTBMM MO>KHO sanporpaMMnpoBaTb npeflno>KeHHoe ycrpoMCTBO, TOHHee, era KOMnbioTep: npi/i 
HannHUM noflxoflflmew nporpaMwibi, flocTaroHHoro BpewieHU m cpeflCTB xpaHenna MHc|3opMai4MM 
KOMnbKJiep CMor 5bi noflCHmaTb peaynbiaT nK)6oro BbNi/icneHUfl, BbinoriHeHHoro nK)5bii\/i flpyrmvi 
KOMnbKJiepoM, B TOM HMcne M KOMRbioTepoM KOHKypupyKDLnero reHeparopa BnpTyanbHOM peanbHOCTH. 
TaKMM o5pa30M, B03M0>KH0CTb peann3ai4HM yHi/iBepcanbHoro reHeparopa BnpiyanbHOM peanbHocru 
saBi/icuT OT cymecTBOBaHMfl ynnBepcanbHoro KOMnbiorepa — OTflenbHOM MamnHbi, cnoco5HOM 

BbNMCni/ITb BCe, HTO TOflbKO MO>KHO BblHUCnUTb. 

KaK n y>Ke CKasan, raKan yHUBepcanbHOCTb 6bina BnepBbie nayneHa He 4)M3MKaMM, a MareMaTHKaMi/i. 
Ohm nbiTanncb co3flaTb tohhoo i/iHTymnBHoe noHATue «peLueHMfl» (nnn «BbNMcneHMfl», nnn 
«fl0Ka3aTenbCTBa») Hero-nM6o b MareiviaTHKe. Ohh ne yHHTbiBani/i, hto MareMaTHHecKoe BbNucnenne — 
3T0 ct3i/i3MHecKMM npoqecc (b HacTHOCTM, KaK y>Ke oetflCHun, npoqecc nepeflaHU b BnpiyanbHOM 
peanbHOCTM), nosTOMy, nyreivi MareMaTHHecKoro paccy>KAeHna HeB03M0>KH0 onpeflenmb, hto mo>kho 
BbNMcni/iTb MaTeMaTMHecKM, a hto Henb3fl. 3to nonnocTbio 3aBMCMT ot 3aK0H0B c|3M3mkm. Ho bmocto Toro 
HTo6bi nbiTaTbCfl nonynnTb KaKne-TO pe3ynbTaTbi m 3aK0H0B c|3H3mki/1, MaTeiviaTHKi/i ccjDopMynnpoBanM 
a6cTpaKTHbie wioAenn «peLueHMfl» m onpedenunu «BbiHMcneHi/ie» m «flOKa3aTenbCTBO» na ocHOBe 3tmx 
MOfleneM. (5=1 Bepnycb k 3T0M i/iHTepecHOM 0LUM6Ke b rnaBe 10). Bot TaK m nonyHnnocb, hto 3a HecKonbKO 
MecaqeB 1936 rofla Tpi/i MaTeiviaTHKa, 3Mnnb IIoct, Atiohlio Mepn m, rnaBHoe, Anan TbKDpuHr 
He3aBncm\/io flpyr ot flpyra co3flanM nepBbie a6cTpaKTHbie cxeivibi yHUBepcanbHbix KOMnbioTepoB. 
Ka>KflbiM M3 HMX CHMTan, HTO ero «BbiHMcnMTenbHafl» wioflenb fleMCTBHTenbHO npaBi/inbHO 
c|3opManM30Bana TpaflULinoHHoe HHTynTHBHoe noHATue MaTeiviaTMHecKoro «BbiHi/icneHMfl». 
CneflOBaTenbHO, Ka>KflbiM m hmx TaK>Ke nonaran, hto ero wioflenb 3KBMBaneHTHa (mvieeT tot >Ke 
penepTyap) tikdGom APyroM pa3yMH0M c|3opManM3ai4HM noflo6HOM HHTyi/mm/i. CewHac 3to i/i3BecTHO KaK 
aunomesa '-lep^a - TbiopuHaa. 

IVloflenb BbiHMcneHMM TbiopuHra v\ KOHMenunn npupoAbi 3aflaHM, KOTopyio oh peman, 6bma HanGonee 
6nM3Ka K c|3M3MKe. Ero a6cTpaKTHbiM KOMnbioTep, MauuuHa TbiopuHaa, npeflCTaBnan co6om 6yi\/ia>KHyK) 
jieHTy, pa3fleneHHyK) na KsaApaTbi, npuneivi na Ka>KflOM KBaflpaTe 6bm Hani/ican oflHH 1/13 KOHennoro 
HMcna nerKO pa3nMHm\/ibix cmmbotiob. BbiHucnenne ocyinecTBnanocb cneflyiommvi o6pa30M: npoBepancfl 
oflMH KBaflpaT, 3aTeM neHTa nepewieinanacb Bnepefl nnn Ha3afl, CTupan nnn 3anncbiBafl oflHH m 
CMMBonoB B cooTBeTCTBMM c npocTbiMM HeflBycMbicneHHbiMi/1 npaBMnaMi/i. TbKjpi/iHr flOKa3an, hto oflHH 
KOHKpeTHbiM KOMnbHDTep TaKoro Tuna, yHueepcanbhaa MauiuHa TbiopuHza, i/iivieeT oGteflMHeHnbiPi 
penepTyap Bcex flpyrux MaiuMH TbiopuHra. Oh npeflnono>KMn, hto 3tot penepTyap b tohhoctm coctomt 
1/13 «Ka>KflOM c|3yHKi4MM, KOTopyKD ecTecTBOHHO nocHMTann 6bi BbiHMcnm\/ioM». Oh nivien b BHAy 
BbiHMcni/iMOM MameMamuKaMU. 

OflHaKO MaTeMaTMKM — 3T0 flocTaTOHHO HeTMnMHHbie c|3M3MHecKne o6"beKTbi. noHeiviy Mbl flOn>KHbl 
flonycKaTb, hto mx nepeflana npn BbinonHenm/i BbiHi/icneHnPi — npeflen BbiHucni/iTenbHbix 3aflaH? 
0Ka3biBaeTCfl, hto ho flon>KHbi. KaK a o6"bflCHK) b rnaBe 9, Keanmoebie KOMnbiomepbi MoryT BbinonnflTb 
BbiHMcneHna, KOTopbie hh oflHH iviaTOMaTHK (nenoseK) HHKorfla, p,s)v.e b npuHqune, ne CMO>KeT 
BbinonHMTb. B pa5oTe TbKjpunra nenBHO Bbipa>KeHO ero o>Ki/iflaHMe, hto to, hto «ecTecTBeHHO connn 6bi 
BbiHMcni/iMbiM», Morno 6bi, no KpawheM Mepe b npuHMnne, 5biTb BbiHucneHHbiM m b npupofle. 3to 
o>KMflaHMe 3KBMBaneHTHO 6onee cunbHOM c|3H3MHecKOM Bepci/in ri/inoTesbi Hepna-TbKDpi/iHra. IVIaTOMaTHK 
PoA>Kep neHpoy3 npeflno>Ki/in Ha3BaTb ero npuHU,unoM TbiopuHza: 

□pi/iHui/in TbK)pnHra (flna a6cTpaKTHbix KowinbroTepoB, MMHTupyHDini/ix c|3M3MHecKMe o5"beKTbi) 

Cymecmeyem adcmpaKmnbiu yHueepcanbHbiu KOMnbiomep, penepmyap Komopoao eK/iio'-iaem 
nK)6bie ebNucjienufi, Komopbie MO}Kem ocyuj,ecmeumb nio6ou cpuaw-iecKU eo3MO>KHbiu o6heKm. 
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TbiopuHr CHMTan, hto «yHMBepcanbHbm KOMnbK)Tep», o KOTopowi nfler penb, — 3to yHUBepcanbHan 
MaiuMHa TbKjpi/iHra. HTo6bi npi/iHATb bo BHUMaHne 5onee LunpoKuPi penepryap KsaHTOBbix KOMnbroiepoB, 

ccjDopMynnpoBan npuHMnn b raKOM cfjopivie, KOTopaa tohho He onpeflenaei, KaKoPi nacTHbiM 
«a5cTpaKTHbiM KOMnbK)Tep» BbinonHflei BbNucneHna. 

□pi/iBeAeHHbiM MHOM flOKaaarejibCTBOM cymecTBOsaHwa cpefl KaHTroyry a, b cymHOCTH, o6a3aH 
TbKjpuHry. KaK a y>Ke CKaaaii, oh ne flyivian HenocpeflCTBehHO o Bi/ipryanbHOM peanbHOCTi/i, ho «cpefla, 
KOTopyK) MO>KHO nepeflaTb», OTHOcmcfl k Knaccy MareMaTi/iHecKnx sonpocoB, otbst na KOTopbie mo>kho 
BbNMcni/iTb. 3tm Bonpocbi ebNucnuMbi. Bee ocianbHbie sonpocbi — Bonpocbi, OTBeibi na KOTopbie 

HeB03M0>KH0 BblHUCJIMTb, HaSblBaKDTCfl HeebNUCflUMblMU. ECflM BOnpOC HeBbNMCJll/IIVI, 3TO HO 3HaHMT, HTO 

Ha Hero hot OTBeia mjim hto otot otbot b KaKOM-TO CMbicjie nnoxo onpeflenen nnn coMHUTenen. 
HanpoTMB, 3TO snaHMT, hto y 3Toro Bonpoca onpefleneHHO ecTb otbot. fleno npocTO b tom, hto 
c|3H3MHecKM, fla>Ke b npuHMnne ne cymecTByeT cnoco6a nonynnTb 3tot otbot (nnn tohhos, nocKonbKy 
HenoBOK Bcerfla MO>KeT BbicKa3aTb yflannyK), nenoAAaioLMytoca npoBepKS floraflKy, flOKa3aTb, hto 3to m 
ecTb otbst). Hanpmviep, npocmbie deouHUKU - 3to flBa npocTbix Hucna, pasHOCTb KOTopbix paBHa 2, 
Hanpmviep, 3 i/i 5 mjim 11 m 13. IVlaTeiviaTMKi/i TmeTHO nbiTanncb OTBSTHTb na Bonpoc, cymecTByeT nv\ 
6ecK0HeHH0 wiHoro TaKnx nap v\nv\ mx KonnHecTBO Bce >Ke kohshho. HeM3BecTH0 fla>Ke, BbiHucnmvi nv\ 
3T0T Bonpoc. npeAnono>Km\/i, hto hot. 3to boo paBHO, hto CKasaTb, hto hm oflHH HenoBOK m hm oflHH 
KOMHbKDTep HMKorfla He CMoryT co3flaTb flOKa3aTenbCTBO cymecTBOBaHUfl KoneHHoro nnn 6ecKOHeHHoro 
KonnnecTBa npocTbix abomhmkob. Ho fla>Ke b 3tom cnynae otbot na 3tot Bonpoc cymecTByeT: mo>kho 
CKa3aTb onpefleneHHO, hto ecTb nuGo HaM6onbiuafl napa npocTbix abomhukob, nn6o 6ecKOHeHHO 
6onbLuoe KonnnecTBO TaKnx nap; flpyroro BapnaHTa ne cymecTByeT. Bonpoc ocTaeTca hotko 
onpefleneHHbiM, HecMOTpa na to, hto, bo3mo>kho, Mbi HHKorfla ne y3HaeM OTBeTa. 

Mto KacaeTca BnpTyanbHOM peanbHOCTn: hm oflHH 4)H3MHecKM B03MO>KHbiM renepaTop BnpTyanbHOM 
peanbHOCTM ne CMO>KeT nepeflaTb cpefly, b KOTopow OTBOTbi na neBbiHucnrnvibie Bonpocbi flaKDTca no 
3anpocy nonb30BaTena. TaKne cpeflbi OTHOcflTca k cpeflaM KaHTroyTy. Bepno m o6paTHoe: Ka>Kflafl 
cpefla KaHTroyTy cooTBeTCTByeT Knaccy MaTOMaTHHecKnx BonpocoB («hto npoi/i30Luno 6bi flanee b 
cpefle, onpefleneHHOM TaK-TO m TaK-TO?»), na KOTopbie cj3H3i/iHecKM HeB03M0>KH0 flaTb otbot. 

HecMOTpfl Ha to, hto HeBbiHucnmvibix BonpocoB 6ecK0HeHH0 5onbLije, neivi BbiHucnmvibix, ohm 
OTHOcflTca K pa3pnfly 330TepMHecKMX. 3to ne cnynaPiHO. TaK npoMcxoflMT noTOMy, hto pasflenbi 
MaTOMaTMKM, KOTopbie Mbi CKnoHHbi CHUTaTb B MeHbLueM CTeneHM 330TepnHecKHMH, — 3T0 pa3flenbi. 

OTpa>KeHHe KOTOpblX Mbi BMflMM B nOBeflOHMM CtDM3MHeCKMX 06"beKT0B B 3HaK0MblX CMTyaMMflX. B TaKMX 

cnynanx Mbi nacTO MO>KeM Bocnonb30BaTbCfl stumh c|DH3MHecKMMM o6"beKTaMH, HTo6bi OTBOTMTb na 

BOnpOCbl O COOTBOTCTByromMX MaTOMaTMHeCKMX OTHOlUeHMflX. HanpMMep, Mbi MO>KeM CHMTaTb Ha 

nanbqax, noTOMy hto c|DM3MKa nanbqeB ecTecTBeHHbiM o6pa30M MMMTwpyoT apMcjDMOTMKy qenbix HMcen 
OT Hynfl flo flecflTM. 

BcKope 6bina flOKasana MfleHTUHHOCTb penepTyapoB Tpex onenb pasHbix a5cTpaKTHbix KOMnbioTepoB, 
onpefleneHHbix TbiopMHroM, MepnoM m IIoctom. TaKOBbiMn >Ke ABnaioTca n penepTyapbi Bcex 
a5cTpaKTHbix MOfleneM MaTOMaTMHecKoro BbiHucneHMfl, KOTopbie c Tex nop npeflnaranMCb. 3to 
CHMTaoTCfl apryMeHTOM b noflflep>KKy rMnoTe3bi Mepna-TbiopMHra m yHMBepcanbHOCTM yHMBepcanbHoPi 
MaujMHbi TbiopMHra. OflnaKO, BbiHMcnMTenbHan MomnocTb adcmpaKmnbix MamnH ne HMeeT HMKaKoro 
OTHOLueHMfl K TOMy, HTO BbiHMcnMMO B peanbHOCTM. l\/lacLUTa6 BMpTyanbHOM peanbHOCTM M ee 
pacLunpeHHoe npMMeneHMe flna nocTM>KMMOCTM npupoflbi m flpyrMX acneKTOB CTpyKTypbi peanbHOCTM 
3aBMCMT OT Toro, poanMsyeMbi nM Heo6xoflMMbie KOMnbioTepbi c|3M3MHecKM. B nacTHOCTM, nK)6oM 
HacTOJimMM yHMBepcanbHbiM KOMnbioTep flon>KeH 6biTb cjDMSMHecKM peanM3yeM caM no ce6e. 3to boaot k 
6onee onpefleneHHOMy BapMaHTy npMHMMna TbiopMHra: 

ilpMHUMn TbiopMHra (flna ctDM3MHecKMX KOMnbioTepoB, MMHTMpyioLMMXflpyrflpyra) 

Bo3MO>KHO nocmpoumb ynueepcanbHbiu KOMnbiomep: MauiuHy, Komopyio mo>kho 
aanpoapaMMupoeamb dna ebinonneHua ntodoao ebNucnenuft, Komopoe MO>Kem ebino/iHumb niodou 
dpyaou cpuaw-iecKuu o6heKm. 

CneflOBaTenbHO, ecnM 5bi yHMBepcanbHbM KOMnbioTep ynpaBnan yHMBepcanbHbiM renepaTopoM 
M3o6pa>KeHMM, TO nonyHMBLuaacn b pe3ynbTaTe MaiuMHa CTana 6bi yHMBepcanbHbiM renepaTopoM 
BMpTyanbHOM peanbHOCTM. flpyrMMM cnoBaMM, cnpaBOflnMB m cneflytoiflMM npMHMMn: 

npMHi4Mn TbiopMHra (flna renepaTopoB BMpTyanbHOM peanbHOCTM, nepeflaioLMMX flpyr flpyra) 

Bo3MO>KHO nocmpoumb zenepamop eupmyanbHou peanbHocmu, penepmyap Komopoao eK/iio'-iaem 
penepmyap Kaxdozo dpyzozo (pu3u^ecKU eo3MO>KHoao zenepamopa eupmyanbHou peanbHocmu. 

flanee, nio6yK) cpefly mo>kho nepeflaTb c noMombio renepaTopa BMpTyanbHOM peanbHOCTM 
HeKomopoao pofla (nanpMMep, Bcerfla mo>kho paccMaTpMBaTb Konmo 3tom caMOM cpeflbi KaK renepaTop 
BMpTyanbHOM peanbHOCTM c onenb ManenbKMM penepTyapoM). Tbkmm o5pa30M, m3 SToro BapMaHTa 
npMHMnna TbiopMHra TaK>Ke cneflyeT, hto nio6yK) c|3M3MHecKM B03MO>KHyK) cpefly mo>kho nepeflaTb c 
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noMombK) yHMBepcanbHoro renepaTopa BnpTyanbHOM peanbHOCTH. CneflOBarenbHO, HTo6bi Bbipaamb 
CTa6MnbHyH3 caMonoflo6HOCTb, KOTopaa cyinecTByer b crpyKiype peanbHOCTH, oxBaibiBaiomeM He 
TonbKO BbNMcneHna, ho m Bce cfjuanHecKne npoqeccbi, npuHqun TbKDpi/iHra mo>kho ccfjopMyjinpoBaTb bo 
60606^61^1110111611 dpopMe: 

ripMHUMn TbiopMHra 

Bo3MO>KHO nocmpoumb eenepamop eupmya/ibHou peantHocmu, penepmyap Komopoao eKnioHaem 
Ka>Kdyio (pu3u<-iecKU eo3MO}KHyio cpedy. 

3to HaM5on66 >Ki/i3H6CT0MKafl cjDopMa npuHMnna TbropuHra. Ona ho TonbKO roBopm naivi, hto 
paannHHbio naoTH peanbHOCTH Moryr noxoflHTb flpyr na Apyra. Ona roBopm naivi. hto OTflenbHbm 
c|DM3MHecKMM o6"beKT, KOTopbiM MO>KHO nocTpoi/iTb pa3 n HaBCBrfla (hb CHMTafl o5cny>KMBaHMfl n npn 
Heo6xoflm\/iocTM nociaBKH flononHHTsnbHOM naiviflTM), c HeorpaHUHeHHOM TOHHOCTbio MO>KeT BbinonhflTb 
aaflany onucaHun nnn HMHTupoBaHUfl nio6oM APyroM nacTH MynbTHBepca. Ha6op Bcex BapnahTOB 
noBeflehi/ifl m peaKquM oflHoro OToro o6"beKTa b tohhoctm OTo6pa>KaeT bob Bapi/iaHTbi noBBflBHua m 

peaKUm/l BCBX OCianbHblX 4)M3MHBCKM B03M0>KHblX 06"bBKT0B M npOMBCCOB. 

3to npocTO pofl caMonoflo6HOCTM, KOTopan HBo6xoflm\/ia, bcjim mom HaflB>Kflbi na to, hto CTpyKTypa 
peanbHOCTM flon>KHa 6biTb flOMCTBHTBribHO eflUHoPi m noHATHOM, onpaBflaHHbi. Ecnn 3aKOHbi ct3i/i3HKM m mx 
nprnviBHUiviocTb k nK)6oMy ctDi/i3HHBCKOMy oeteKTy nnn npoMBCcy flon>KHbi 6biTb nonaTbi, flon>KHa 

CymOCTBOBaTb B03MO>KHOCTb MX BOnJIOmOHMfl B flpyrOM C|3M3MHeCKOM OetOKTO — o6"beKTe, KOTOpbIM 

6yfleT MX 3HaTb. TaioKO Heo6xoflMMO, HTo5bi npoLieccbi, cnoco6Hbie co3flaTb TaKoe 3HaHMe, 5bmM 

C|3M3MHeCKM B03M0>KHbl. TaKMO npOUSCCbl Ha3blBaK)TCfl HayKOM. HayKa 3aBMCMT OT 3KcnepMMeHTanbHbix 

npoBepoK: 4)M3MHecKOM nepsflaHM npeflCKa3aHMM 3aK0Ha m ee cpaBHSHMfl c peanbHOCTbio (ee 
nepeflaHSM). Ona TaioKS 3aBMCMT ot oetacHOHMM, m flnn Toro, HTo5bi cyivieTb nepeflaTb mx b 
BMpTyanbHOM peanbHOCTM, Heo6xoflMMbi cawiM a6cTpaKTHbie 3aK0Hbi, a ho npocTO mx npeflCKa3aTenbHoe 
coflep>KaHMe. 3to cepbe3HbiM 3anpoc, ho peanbHOCTb yflOBneTBopneT ero. To ecTb 3aK0Hbi c|3M3mkm 
yflOBTieTBopflHDT ofo. SaKOHbi ctDM3MKM, comacyflcb c npMHMMnoM TbiopMHra, flawT tom >Ke caivibiM 

SaKOHaM C|3M3MHeCKyK3 B03M0>KH0CTb CTaTb C|3M3MHeCKMMM 06"beKTaMM. TaKMM 06pa30M, MO>KHO CKa3aTb, 
HTO 3aK0Hbl C|3M3MKM pyHaHDTCfl 3a CBOK) C05CTBeHHyK) nOCTM>KMMOCTb. 

ilocKonbKy nocTpoMTb yHMBepcanbHbiM renepaTop BMpTyanbHOM peanbHOCTM c|3M3MHecKM bo3mo>kho, 
B HOKOTopbix BceneHHbix OH flOMCTBMTenbHO flOTDKOH 6bimb nocTpooH. Sflecb flon>KeH cflenaTb 
npeflocTepe>KeHMe. KaK a o6"bacHMn b rnaBe 3, Mbi MO>KeM HopwianbHO onpefleriMTb c|3M3MHecKM 
B03M0>KHbiM npoqecc KaK npouecc, KOTopbiM fleMCTBMTejibHO npoMcxoflMT rfle-TO b MyjibTMBepce. Ho, 
CTporo roBopa, yHMBepcanbHbiM renepaTop BMpTyanbHOM peanbHOCTM — 3to rpaHMHHbiM cnynaM, 
Tpe6yK)mMM flnn CBoero c|3yHKi4MOHMpoBaHMa CKonb yroflHO 5onbiuMX pecypcoB. nosToiviy, roBopn 
«c|3M3MHecKM B03M0>KHbiM», Mbi B flOMCTBMTenbHOCTM noflpa3yMeBaeM, HTO B wiynbTMBopce cymecTByKJT 
renepaTopb! BMpTyanbHOM peanbHOCTM, penepTyapbi KOTopbix CKonb yroflHO 6nM3KM k Ha6opy Bcex 

C|DM3MHeCKM B03MO>KHblX CpOfl. nOflo6HblM 06pa30M, HOCKOnbKy 3aK0Hbl C|3M3MKM MO>KHO nopOflaTb, rflO-TO 

MX nepedaHDm. TaKMM o5pa30M, m3 npMHUMna TbKjpMHra (5onee onpeflenoHHOM ero cjDopMbi, KOTopyK) a 
flOKa3an) cneflyoT, hto 3aK0Hbi cIdmsmkm ho npocTO pynanDTCfl 3a cbok) co6cTBeHHyio nocTM>KMMOCTb b 
KaKOM-TO a6cTpaKTH0M CMbicne — nocTM>KMMOCTb a6cTpaKTHbiMM ynoHbiMM, KaK 3T0 6bino. Mx 
cneflCTBMOM flBnaoTca c|3M3MHecKoe cymecTBOBaHMe rfle-TO b MynbTMBepce KaTeropMM, KOTopbie 
noHMMaKJT MX CKonb yroflHO xopomo. K 3T0My cneflCTBMK) a Bepnycb b cneflyioiflMX rnaBax. 

CeMHac B03BpaLnaK)Cb k Bonpocy, KOTopbiM 3aflan b npeflbiflytfleM rnaBe, a mmohho: npaBfla nw to, 
HTO ecnM 6bi nama nepeflana b BMpTyanbHOM peanbHOCTM, ocHOBaHHaa na nenpaBMnbHbix 3aK0Hax 

C|3M3MKM, 6bina eflMHCTBeHHbIM MCTOHHMKOM nonyHOHMfl 3HaHMM, HaM CnOflOBanO 6bl 0>KMflaTb MsyneHMfl 

nenpaBMnbHbix 3aK0H0B. ilepBoe, hto mho xoTenocb 5bi BbiflenwTb, — 3to to, hto BMpTyanbnan 
peanbHOCTb, ocHOBaHHan na nenpaBMnbHbix 3aK0Hax, m ecmb Ham eflMHCTBennbiM mctohhmk nonyneHMfl 
3HaHMM! KaK a y>Ke CKa3an, Bce naiuM BneiuHMe OLnytfleHMfl CBfl3aHbi c BMpTyanbHOM peanbHOCTbio, 
co3flaHHOM HaLUMM M03roM. A nocKonbKy HaiiiM KOHMenqMM m toopmm (6yflb ohm Bpo>KfleHHbie MnM 
npMo6peTeHHbie) HMKorfla ne coBepmeHHbi, Bce naiuM nepeflaHM na caMOM flene neTOHHbi. To ecTb, ohm 
flaKJT HaM omyiflOHMe cpeflbi, KOTopaa snaHMTenbHO OTnMHaeTca ot cpeflbi, b KOTopoM Mbi 
flOMCTBMTenbHO HaxoflMMca. MMpa>KM M flpyrMe onTMHecKMe MnnKDSMM — TOMy npMMepbi. flanee, Mbi 
oiflytflaeM, hto SoMnn nofl HaiuMMM HoraMM naxoflMTca b coctoahmm noKoa, necMOTpn na to, hto b 
flOMCTBMTenbHOCTM OHa coBepmaeT 6bicTpoe m cno>KHoe flBM>KeHMe. KpoMe Toro, Mbi omytflaeM 
OTflenbHyio BcenoHHyio m OTflenbHbiM npMMep namero co3HaTenbHoro Torfla KaK b peanbHOCTM 
3Toro MHoro. Ho 3tm HeTOHHbie M BBOflaiuMe B 3a6ny>KfleHMe OLMyifleHMfl ne flOKa3biBaioT no>KHOCTb 
HayHHoro paccy>KfleHMfl. HanpoTMB, TaKMe HOflocTaTKM SBnaioTCfl OTnpaBHOM tohkom. 

HaM npMxoflMTca pemaTb saflaHM o 4)M3MHecKOM peanbHOCTM. EcnM OKa>KeTCJi, hto Bce sto BpeMfi Mbi 
npocTO MsynanM nporpaMMMpoBaHMe KOCMMHecKoro nnanoTapMA, to sto 6yfleT npocTO osnanaTb, hto Mbi 
M3yHanM MOHbiuyio nacTb peanbHOCTM, hom naM Kasanocb. Hy m hto? TaKoe npoMcxoflMno MHoro pa3 b 
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MCTopi/in HayKM, Korfla Haiun ropnaoHTbi pacLunpflnncb aa npeflenbi Sewinn, BKriKDHaa coriHeHHyK) 
CMCTewiy, Hamy ranaKTHKy, APyrne ranaKTHKH, CKonneHUfl ranaKTHK m T.fl. m, KoneHHO, napannejibHbie 
BceneHHbie. Eme oflHO noflo6Hoe pacmnpeHHe mokst nponaoMTH aasTpa; oho flewcTBHTenbHO MO>KeT 

npOM30MTM B COOTBeTCTBMM C OflHOM 1/13 5eCKOHeHHOrO MHO>KeCTBa B03M0>KHblX TOOpUM, a MO>KeT M He 

npoM30MTM HMKorfla. JlorMHecKM Mbi Aon>KHbi comaci/iTbCfl c cojiMncM3MOM M poflCTBeHHbiMM eiviy 
flOKTpMHaMM B TOM, HTO n3yHaeMafl HaMM peanbHOCTb Moxem 5biTb HenpeflCTaBHTenbHOM Hacibio 
5onbLueM, HeflocTM>Km\/ioM uni/i HenocTH>Km\/ioM CTpyKiypbi. Ho Moe o6mee onpoBep>KeHMe laKnx flOKipi/iH 
noKa3biBaeT, hto HepaMMOHanbHO ocHOBbiBaibCfl na bo3mo>khocti/i. Cneflya OKKawiy, wibi nprnvieivi 3tm 
TeopuM Torfla m TonbKO TorAa, Korfla ohm oGecnenar o5'bncHeHMfl nyHLUne, neivi o6'bncHeHMfl nx 5onee 

npOCTblX KOHKypeHTOB. 

OflHaKO, cymecTByeT Bonpoc, KOTopbM Mbi see eine MO>Kei\/i 3aflaTb. flonycrmvi, Koro-nM6o 3aKnK)MMnM 
B He6onbLijyK), HenpeflCTaBmejibHyK) nacTb HaLuePi peanbHOCTH, nanpniviep, b yHUBepcanbHbiM 
renepaTop Bi/ipryanbHOM peanbHOCTH, sanporpaiviMi/ipoBaHHbm no nenpaBunbHbiM 3aK0HaM c|3H3mkm. Hto 
Momn 6bi y3HaTb stm nneHHUKU o nameM BHeiuHeM peanbHOCTH? Ha nepBbiM B3mflfl, Ka>KeTCfl 
HeB03M0>KHbiM, HTO OHM MomM 6bi OTKpbiTb xoTb HTO-HM5yflb. l\/lo>KeT noKa3aTbca, HTO caMoo 6onbiuee, 
HTO OHM MorriM 6bi OTKpbiTb, — 3T0 3aK0Hbi ynpaBnoHMfl, T.e. KOMnbKDTepnyK) nporpaMMy, ynpasnflioLMyK) 
MX 3aKriioHeHMeM. 

Ho 3T0 He TaK! IVIbl CHOSa flOn>KHbl npMHATb BO BHMMaHMe, HTO eCTlM 3TM nneHHMKM — ynOHbie, TO OHM 

5yflyT MCKaTb KaK npeflCKa3aHMfl, TaK m o6"bacHeHMa. flpyrMMM cnoBaMM, ohm ho 6yAyT yflOBneTBopenbi 
npocTbiM SHaHMOM nporpaMMbi, ynpaBnaKDineM wiecTOM mx 3aKnioHeHMfl: ohm 3axoTaT o6"bacHMTb 
npoMcxo>KfleHMe m CBOMCTsa pa3nMHHbix o6'beKTOB (BKTiioHaa M caMMX ce6fl), Ha6jiK)flaeMbix mmm b tom 

peanbHOCTM, B KOTOpOM OHM >KMByT. Ho B 6onbLiJMHCTBe CpSfl BMpTyanbHOM peanbHOCTM TaKMX 

o5"bflCHeHMM He cymecTByeT, nocKonbKy nepeflannbie o6"beKTbi B03HMKaioT ne TaM, ohm co3flaK)TCfl bo 
BHOLUHeM peanbHOCTM. npeAnono>KMM, hto Bbi MrpaeTe b BMpTyanbHyio BMfleo Mrpy. flnn ynpoinoHMa 
flonycTMM, HTO, no cyTM, 3to Mrpa b maxMaTbi (bo3mo>kho, 3to Mrpa ot nepBoro riMqa, b KOTopoM Bbi 
MrpaeTe ponb Kopona). Bbi Bocnonb3yeTecb HopivianbHbiiviM MOTOflaiviM nayKM, HTo6bi OTKpbiTb 
«4)M3MHecKMe 3aK0Hbi» 3T0M cpoflbi M CDeflCTBMfl, BbiTeKawmMO M3 HMX. Bbi y3HaeTe, HTO Liiax, MaT M naT 

- «C|DM3MHeCKM» B03M0>KHbie aBTieHMfl (T.O. B03M0>KHbie npM BaLUeM nyHLUeM nOHMMaHMM flOMCTBMfl 

cpeAbi), HO nono>KeHMe c AesflTbio 6enbiMM neiuKaiviM «4)M3MHecKM» HeB03M0>KH0. KaK TonbKO Bbi 

nOMMOTe SaKOHbl AOCTaTOHHO XOpOLUO, Bbi SaiVieTMTe, HTO LUaXMaTHafl AOCKa — CDMLUKOM npOCTOM 

o5"beKT, HTo5bi, HanpMMep, AyMaTb, m, cneAOBaTenbHO, BaiuM co6cTBeHHbie MbicriMTenbHbie npoqeccbi 
He MoryT naxoAMTbca noA ynpaBneHMeivi TonbKO 3aK0H0B maxMaT. iloAoGHbiM o5pa30M, Bbi MorriM 6bi 
CKa3aTb, HTO 3a BpeMfl nK)6oro KoriMHecTBa maxMaTHbix napTMM cj3Mrypbi HMKorAa ne cosAaAyT 

CaMOBOCnpOM3BOAJ1LAMeCfl KOHC|3Mrypai4MM. M eCDM y>K >KM3Hb He MO>KeT pa3BMTbCfl Ha LUaXMaTHOM AOCKe, 

TO HTO roBopMTb o pasBMTMM TaM pa3yMa. CneAOBaTenbHO, Bbi MornM 6bi TaK>Ke CAenaTb bhboa, hto 
BaiuM co6cTBeHHbie MbicnMTenbHbie npoqeccbi ne MornM B03HMKHyTb bo BcenennoM, b KOTopoM Bbi ce5fl 
o6Hapy>KMnM. TaKMM o5pa30M, Aa>t<e ecnM 5bi Bbi npo>KMnM bchd cbokd >KM3Hb b nepoAannoM cpeAe m ne 

MMenM 6bl CBOMX C06CTBeHHblX BOCnOMMHaHMM O BHOLUHeM MMpe, Ha KOTOpblX MO>KHO 5binO 5bl OCHOBaTb 

o6"bacHeHMa, Bame snaHMe ne orpaHMHMnocb 6bi 3tom cpeAOM. Bbi 6bi snanM, hto necMOTpji na to, hto 
BceneHHan BpoAe 5bi MMeeT onpeAenennbiM bma m noAHMHaeTcn onpoAenennbiM 3aKOHaM, bho ee 
Aon>KHa cymecTBOBaTb 6onee o6LUMpHaa Bcenennafl, KOTopaa noAHMHaeTca APyrMM 3aK0HaM ctDM3MKM. H 
Bbi MornM 5bi Aa>Ke AoraAaTbca o HOKOTopbix OTnMHMflx 3tmx 6onee o6LUMpHbix 3aK0H0B ot 3aK0H0B 

LUaXMaTHOM AOCKM. 

ApTyp K. KnapK OAHa>KAbi saMOTMn, hto «nK36yio AOCTaTOHHO nepcnoKTMBHyio TexHonorMio 
HeB03M0>KH0 OTnMHMTb OT BonLue6cTBa». 3to npaBAa, ho bboamt b HOKOTopoe 3a6ny>KAeHMe. TaKoe 
3aflBneHMe AenaoTca c tohkm speHMfl AOHaynnoro MbicnMTena m SBnaeT co6om OLiJM6oHHbiM o6xoahom 
nyTb. B AeMCTBMTenbHOCTM, pj\^ nio6oro, kto noHMMaoT, hto TaKoe BMpTyanbnaa peanbHOCTb, Aa>Ke 
HacTOfliAee Boniue5cTBO 6yAeT neoTnMHMMO ot TexHonorMM, nocKonbKy b nocTM>KMMOM peanbHOCTM hot 
MecTa BonLue6cTBy. Bee, hto Ka>KeTCfl HenocTM>KMMbiM, nayKa paccMaTpMBaeT npocTO KaK 
CBMAeTenbCTBO Toro, hto ecTb hto-to, hto Mbi eme ne nonnnM, 6yAb 3to MarMHecKMM TpioK, 
nepcnoKTMBHafl TexHonorMa MnM HOBbiM 3aK0H c|3M3mkm. 

Paccy>KAeHMe, McxoAfimee m3 ycnoBMa CBoero co6cTBeHHoro cymecTBOBaHMfl, Ha3biBaeTca 
«aHTponHbiM». XoTS OHO HeKOTopbiM o5pa30M npMMOHMMO B KOCMonorMM, o6biHHO ero Heo6xoAMMO 
AononHflTb caMOCToaTenbHbiMM AonymeHMflMM o npMpoAe «ce6fl», HTo5bi nonyHMTb onpeAenennbie 
BbiBOAbi. OAHaKO aHTponnoe paccy>KAeHMe — ne eAMHCTBennbiM cnoco6, c noMoiAbio KOToporo 
o6MTaTenM namero rMnoTOTMHecKoro BMpTyanbHoro MecTa 3aKnK)HeHMa MornM 6bi nonyHMTb 3HaHMe o 
BHeiuHeM MMpe. JlHDdoe m3 pasBMBLUMXca o5"bflCHeHMM MX He5onbiuoro MMpa Morno 6bi MOMOHTanbHO 
AOCTMrnyTb BHemneM peanbHOCTM. HanpMMep, caMM npaBMna luaxMaT, coAep>KaLUMe to, hto MO>KeT 
oco3HaTb BHMMaTenbHbiM MrpoK, — 3T0 «MCKonaeMoe CBMAeTenbCTBO» Toro, hto 3tm npaBMna 
3BonK)i4MOHMpoBanM: cymecTByKJT «He3aypflAHbie» xoAbi, HanpMMep, poKMpoBKa m B3flTMe Ha npoxode, 
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KOTopbie yseni/iHi/iBaioT cno>KHOCTb npaBun, ho i/i coBepmeHCTByioT nrpy. 06"bacHafl ary cno>KHOCTb, 
cnpaBeAJinBO CAenarb BbiBOfl, hto npaBuna LuaxMai He Bcerfla 6bmM laKHMH, KaK cewHac. 

B nonnepi/iancKOM cxeivie Bcero o6"bflCHeHna Bcerfla Beflyi k HOBbiM aaflaqaivi, KOTopbie, b cbok) 
onepeflb, Tpe5yK)T HOBbix o6"bflCHeHMM. Ecnn nepea neKOTopoe speivifl nneHHUKU He CMoryr 
ycoBepmeHCTBOBaTb cyinecTByHDinwe y hux o6"bflCHeHMfl, ohm, KOHenno, Moryr cflaTbca, bo3mo>kho, olum- 
60HH0 3aKriK)Hi/iB, HTO o5"bacHeHi/ifl Boo6me HeflociynHbi. Ho ecnn ohh ho cflaflyTca, to ohh 5yflyT 
pasMbiiunflTb Hafl Teivin acneKTaMM OKpy>KaK)LneM nx cpeflbi, KOTopbie, KaK mm Ka>KeTca, ne mmokdt 
afleKBaTHoro o6"bflCHeHMa. TaKMM o6pa30M, ecriM 5bi TiopeivimMKM bhcokmx TexHOJiorMM xoTeriM 6biTb 
yBepeHHbiMM, hto nepeflaHHaa mmm cpeAa, Benno 6yfleT sacTaBnaTb mx nneHHMKOB flyiviaTb, hto 
BHeiuHero MMpa ne cymecTByeT, ohm npocTO aarpysMriM 6bi mx pa5oTOM no ropno. HeM 6ojiee flonryio 
MnnK)3MK) OHM xoTOTiM cosAaTb, TOM 6onee M3ompeHHOM flon>KHa 6bma 6biTb nporpaiviMa. HeflocTaTOHHO 
npocTO orpaflMTb nneHHMKOB ot Ha5nK)fleHMa BHeiuHero MMpa. nepeflaHHan cpefla flon>KHa 6biTb TaKOM, 
HTo6bi HMKaKMe oetflCHOHMa Toro, HTO HaxoflMTCfl BHyTpM, HMKorfla He noTpe6oBanM 6bi ot nneHHMKa 
c|3opMynMpoBKM Toro, HTO HaxoflMTca CHapy>KM. flpyrMMM cnoBaMM, 3Ta cpefla flon>KHa 6biTb 
caMocoflep>KaLueM bo boom, hto KacaeTca o5"bflCHeHMM. Ho 9\ coMHeBatocb, hto xoTb KaKaa-TO nacTb 
peanbHOCTM, ne roBopn y>Ke o BceM peanbHOCTM, o6naflaeT TaKMM cbomctbom. 



TepMHHOJIOrHH. 

yHMBepcajibHbiM reHepaTop BMpryajibHOM peanbHOCTM — 3to renepaTop, penepTyap KOToporo 

COflep>KMT Ka>KflyK) CtDM3MHeCKM B03MO>KHyK3 CpOfly. 

Cpeflbi KaHTroyry — norMHecKM B03MO>KHbie cpeflbi, KOTopbie ne cmokot nepeflaTb hm oflMH 

C|3M3MHeCKM B03M0>KHblM TOHepaTOp BMpTyaflbHOM peanbHOCTM. 

flMaroHa/ibHoe flOKasaieJibCTBO - BMfl flOKa3aTenbCTBa, npM KOTopoM npeflCTaBnaKDT chmcok 
KaTeropMM, a 3aTeM Mcnonb3yKDT 3tot chmcok flna co3flaHMfl poflCTBOHHOM KaTeropMM, KOTopoM ne MO>KeT 
6blTb B 3T0M cni/icKe. 

MauJMHa TbiopMHra — oflna m3 nepBbix a6cTpaKTHbix MOfleneM BbiHMcneHMfl. 

yHUBepcanbHan MamiiHa TbiopMHra — Mamnna TbtopMHra c penepTyapoM, coflep>KamMM 
penepTyapbi Bcex MaiuMH TbKDpMHra. 

ripuHMnn TbiopMHra (b caiuioM >KM3HecTOMKOM 4>opMe) — nocTpoMTb YHMBepcajibHbiM renepaTop 
BMpTyanbHOM peanbHOCTM c|DM3MHecKi/i bo3mo>kho. npM cflenaHHbix mhom flonymoHMflx 3to 03HaHaeT, hto 
He cymecTsyeT BepxHOM rpaHMMbi yHUBepcanbHOCTM renepaTopoB BMpTyanbHOM peanbHOCTM, KOTopbie 
flOMCTBMTenbHO 6yflyT nocTpoenbi rfle-TO b MynbTMBepce. 



PesiOMe. 

flMaronanbHoe flOKa3aTenbCTBO noKa3biBaeT, hto noflaBJiflKDiflee 6onbiuMHCTBO norMHecKM 
B03M0>KHbix cpefl HeB03M0>KH0 nopoflaTb B BMpTyaJibHOM peanbHOCTM. f\ Ha3Ban TaKMe cpeflbi cpeflaMM 
KaHTroyTy. Tom ho Menee, b ctDM3i/iHecK0M peanbHOCTM cymecTByeT nocTM>KMMaa caMonoflo6HOCTb. 
Bbipa>KeHHafl b npMHMMne TbKDpMHra: mo>kho nocmpoumb aenepamop eupmyanbHou peanbHocmu, 
penepmyap Komopoao eKnK)<-iaem KayKdyio cpuaw-iecKU eo3MO}KHyio cpedy. TaKMM o6pa30M, OTflenbHbiM 

C|3M3MHeCKMM 05"beKT, KOTOpbIM MO>KHO nOCTpOMTb, CnOC06eH MMMTMpOBaTb Bce BapMaHTbl nOBeflOHMa M 

peaKUMM nKD6oro flpyroro c|3M3MHecKM B03MO>KHoro o6"beKTa MnM npouecca. MMenno 3to flenaeT 

peanbHOCTb nOCTM>KMMOM. 

3to TaK>Ke flenaeT bo3mo>khom SBonioLiMK) >KMBbix opraHM3MOB. OflHaKO npe>Kfle hom o5cy>KflaTb 
meopuK) 3eofiK)u,uu, HOTBepTyK) ocHOBHyK) HMTb oetflcneHMfl CTpyKTypbi peanbHOCTM, a flon>KeH cflenaTb 
KpaTKoe OTCTynneHMe b snMCTOMonorMK). 

Fjiaea 7. Bece/ja o /ioKa3aTejTbCTBe (ujiu «ff36ud u Kpunmo- 

UHdyKmu6ucm»). 

^ CHumaK), Hmo a peuuun HacyiUHyK) 
cpunococpcKyHD npodneMy: sada^-iy UHdyKU,uu. 

Kapji rionnep 
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KaK o6"bacHMn b npeflncnoBnn, ocHOBHan qerib aroPi khmtm He aamma neibipex ocHOBHbix HureM, a 
i/iccneflOBaHne Toro, hto roBopai stm hmtm m KaKoro pofla peanbHOCTb ohm oni/icbiBatoT. l/lMeHHO 
no3TOMy a hmkomm o6pa30M ne o6pamaK)Cb k Bpa>Kfle6HbiM leopuflM. TeM ne Menee, cymecTByer oflHa 
Bpa>Kfle6Haa reopi/ifl, a mvieHHo: sflpaBbiM CMbicn, — noflpo5Horo onpoBep>KeHi/ifl KOTopoM Tpe6yeT mom 
paayM, Korfla OHa Bciynaer b KOHcjDriMKT c mommm yTBep>KfleHMflMM. FloaTOMy b rnaBe 2 a b nyx m npax 
pa35Mn nornHHyio nfleio cymecTBOBaHna oahom BceneHHOM. B rnaBe 11 la >Ke ynacTb OKHflaer nflero o 
TOM, HTO BpeMfl «TeHeT» nnn HTO Hame cosHaHne «flBM>KeTCfl» bo BpeMOHi/i. B maBS 3 a pacKpi/iTi/iKOBan 

MHflyKTHBM3M, pa3yMHyH3 MflBK) O TOM, HTO Mbl COSflaSM TOOpUM O CjDM3l/1HeCK0M MUpe, o5o6LHaa 

peaynbTaTbi Ha6jiK)fleHMM, m flOKasbiBaoM cbom Teopnn, noBTopan 3tm Ha6jiH3fleHMfl. 9] o5"bacHMn, hto 
MHflyKTMBHoe o6o6meHi/ie Ha ochobs Ha6niofleHMM HeB03M0>KH0 m hto HHflyKTHBHoe flOKasaTenbCTBO 
Heo6ocHOBaHHO. f\ o6"bacHMn, hto HHflyKTHBHSM ocHOBbiBaeTca na oium6ohhom npeflCTaBneHnn o tom, 
HTO HayKa Min,ej npeflCKaaaHUJi na ochobo Ha5niofleHm?i, a He o6"bflCHeHna b otbbt na aaflann. f\ TaioKe 
o5"bflCHi/in (cneflyji nonnepy), KaK nayKa flenasT nporpecc, npuflyMbiBaa HOBbie o6"b5qcHeHMfl m saTOM 
Bbi6Mpafl nyHLUne c noMoinbHO SKcnepuMeHTOB. Bee sto hohtm nonnocTbio npuHi/iMaioT yneHbie m 
cjDMnococtDbi. Ho 6onbiuMHCTBO c|3i/inococt30B He npi/iHUMaioT TO, HTO 3T0T npoqecc doKaaaH. CewHac a 

06"bflCHK) 3T0. 

HayKa v\in,ej nyHLUne o5"bflCHeHMfl. Haynhoe o6"bncHeHMe ToriKyeT Hamn Ha6nK)fleHMfl, nocTyni/ipyn 
HTO-ni/i5o OTHOCMTenbHO Toro, KaKOBa Hama peanbHOCTb m KaK OHa flePicTByeT. IVIbi CHUTaeM KaKoe-nM6o 
o5"bflCHeHMe nyHLue flpymx, ecnn oho ocTaBnaeT MeHbiue 6enbix naTen (nanpuMep, KaTeropm?! c 
HeoetflCHeHHbiMi/i CBOMCTBaMM), Tpe6yeT MeHbLuero KonnHecTBa 6onee npocTbix nocTynaTOB, flBnaeTca 
6onee o5o5LneHHbiM, npome comacyeTca c xopoujuMn o6"bflCHeHnaMM m APyrux o6nacTeM n T.fl. Ho 
noneMy nyHLuee o6-bficHeHue flon>KHO 6biTb TeM, hom Mbi Bcerfla CHUTaeM ero Ha npaKTUKe, — 
noKaaaTenoM donee ucmuHHOu meopuu! iloneMy, kojim na to nomno, OTKpoBenno nnoxoe o6"bacHeHMe 
(cKa>KeM, He v\Me\oin,ee hm oflHoro m BbinieHaaBanHbix KanecTB) o6fl3aTenbHO flon>KHO 5biTb no>KHbiM? 

JlorHHeCKM Heo6xOflHMOM CBJiaH Me>Kfly MCTMHOM M 06"baCHMTenbHblMM B03MO>KHOCTflMl/l B 

fleMCTBHTenbHOCTM He cymecTByeT. nnoxoe o6"bflCHeHMe (TaKoe, KaK connncnaM) MO>Kem 5biTb 
MCTMHHbiM. fla>Ke caMafl nyHiuafl HMeiomaflCfl Teopua b onpefleneHHbix cnyHajix MO>KeT A^Tb no>KHbie 
npeACKaaanna, n 3to MoryT 6biTb KaK pas to cnyHan, Korfla Mbi nonaraeMca na 3Ty TeopnK). Hi/i oflHa 
o6ocHOBaHHaa ctDopMa paccy>KfleHMfl nornHecKH ne MO>KeT hm ncKnioHMTb TaKOM bo3mo>khoctm, hm xota 
5bi flOKaaaTb ee HeBepoflTHOCTb. Ho b TaKOM cjiynae, KaK Mbi MO>KeM onpaBflaTb to, hto nonaraeMca na 
CBOM nyniuMe oetflCHOHMa KaK na BeflyiuMe k npaKTMHecKOMy npuHflTMK) pemeHMM? B o6meM, KaKue 6bi 
KpMTepMM Mbl HM Mcnonb30BajiM fljifl cy>KfleHMfl o HayHHbix TeopMax, KaK mo>kho, ocHOBbiBaacb na tom, 

HTO 3TM KpMTepMM yflOBnOTBOpaiOT KaKOM-TO TeopMM CerOflHS, nOflpaayMOBaTb XOTb HT0-HM6yflb 

OTHOCMTenbHO Toro, HTO npoM30MfleT, ecnM Mbi 6yfleM nonaraTbcn na 3tm TeopMM saBTpa? 

3to coBpeMOHHaa cjDopMa (oaflaHM MHflyKi4MM». BonbiuMHCTBO coBpeMOHHbix c|3Mnococ|30B cornacHbi 
c TOHKOM apoHMfl Honnepa, hto HOBbie TeopMM He m3 nero ne BbiBOflST, 3to npocTO rMnoTesbi. Ohm TaK>Ke 
npMHMMaioT, HTO HayHHbiM nporpecc cosflaeTca nocpeflCTBOM rMnoTea m onpoBep>KeHMM (KaK onMcano b 
rnaBe 3) m hto TeopMM npMHMMaKJT nocne onpoBep>KeHMfl Bcex mx KOHKypeHTOB, a ne nocne nonyneHMfl 
MHoroHMcneHHbix noflTBep>KflaK)mMX mx npMMepoB. Ohm cornacHbi, hto nonyneHHoe TaKMM o5pa30M 
snaHMe CTpeMMTcn 6biTb Hafle>KHbiM. npo5neMa b tom, hto ohm ho noHMMaKJT, noneMy 3to snaHMe 
flon>KHO 6biTb Hafle>KHbiM. 06biHHbie MHflyKTMBMCTbi nbiTanMCb ccjDopMynMpoBaTb «npMHi4Mn MHflyKi4MM», 
KOTopbiM rnacMT, hto noflTBep>KflaiomMe npMMepbi noBbiiuaioT BepoaTHOCTb TeopMM, MnM hto «6yflyLnee 
5yfleT noxo>Ke na npoiunoe», MnM hto-to b 3tom pofle. Ohm TaK>Ke nbiTanMCb ccjDopMynMpoBaTb 
MOTOflonorMK) MHflyKTMBHOM HayKM, ycTanaBnMBaa npaBMna o tom, KaKMe BbiBOflbi mo>kho o6ocHOBaHHO 
cflenaTb m3 «flaHHbix». Bee ohm noTepnenM neyflany no npMHMHaM, KOTopbie a y>Ke o6"bacHMn. Ho fla>Ke 
ecnM 6bi OHM flocTMrnM ycnexa, b CMbicne nocTpoeHMa cxeMbi ycneiuHoro co3flaHMa naynnoro snaHMJi, 
3T0 He peiuMno 6bi saflany MHflyKUMM b coBpeMennoM ee noHMMaHMM. llocKonbKy b 3tom cnynae 
«MHflyKi4Mfl» 5bina 6bi eine oahmm B03MO>KHbiM cnoco6oM Bbi6opa TeopMM, a aaflana, noneiviy smu 
meopuu cnedyem c-iumamb Hade}KHOu ocHoeou deucmeuu, ocTanacb 6bi nepeiueHHOM. flpyrMMM 
cnoBaMM, cjDMnococjDbi, KOTopbix BonnyoT 3Ta (oaflana MHflyKi4MM», — ne MHflyKTMBMCTbi b CTapoM 
CMbicne 3Toro cnoBa. Ohm ne nbiTaKJTcn nonyHMTb MnM flOKaaaTb TeopMM MHflyKTMBHO. Ohm ho >KflyT, hto 
He5o o5pyLUMTCfl, ho ohm ne anaKDT, KaK 3to flOKaaaTb. 

GoBpeMeHHbie c|DMnococ|3bi >Ka>KflyT nonyHMTb 3to OTcyTCTByiomee flOKaaaTenbCTBO. Ohm y>Ke ne 
BepnT, HTO nonynaT ero ot MHflyKMMM, ho, tom ne Menee, b mx cxeMe Bcero OTcyTCTByeT MHflyKMMfl, ot 
Hero OHM CTpaflaKJT TaK >Ke, KaK penMrMoanbie nioflM, noTepaBiuMe cbokd Bepy, CTpaflawT ot «OTcyTCTBMfl 
Bora» B ceoeu cxeMe Bcero. Ho, no-MOOMy, paaHMqa Me>Kfly OTcyTCTBMeM X b cxeMe Bcero m BepoM b X 
cnMiuKOM Mana. no3TOMy, HTo5bi npMcnoco6MTbC5q k 6onee cno>KHOM KOHuenuMM aaflaHM MHflyKMMM, mho 
xoTenocb 6bi flaTb hoboo onpefleneHMe TepMMHy «MHflyKTMBMCT», noflpaayMeBaa nofl hmm nenoBeKa, 
KOTopbiM CHMTaeT Heo6ocHoeaHHOcmb MHflyKTMBHbix flOKaaaTenbCTB npo5neMOM ochob nayKM. flpyrMMM 
cnoBaMM, MHflyKTMBMCT CHMTaeT, HTO cyLnecTByoT HOKOTopbiM npo6en, KOTopbiM Heo6xoflMMO aanonHMTb 
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ecnn He npuHqunoM HHflyKMHi/i, to neivi-TO eme. HeKOTopbie HHflyKTHBUCTbi Hunero He mvieKDT npoTUB 
TaKOM onpefleneHHOCTM. flpyrne c aii/iivi He comacHbi, noaioiviy a 6yAy HasbieaTb nx Kpunmo- 
UHdyKmueucmaMU. 

BonbiuMHCTBO coBpeMeHHbix c|3Mnococ|30B — Kpi/inTO-MHflyKTMBMCTbi. Xy>Ke Toro, OHM (KaK M MHorne 
yneHbie) secbivia HeflooLieHUBaK)! ponb oetflcneHUfl b HaynnoM npouecce. noflo6HbiM o6pa30M Befler 
ce6a M 6ojibLiJMHCTBO nonnepnancKi/ix aHTH-UHflyKTi/iBUCTOB, KOTopbie b CBnan c stum npmunn k 
OTpuLiaHi/iK) cymecTBOBaHMfl flOKaaarenbCTBa (fla>Ke SKcnepuMeHTanbHoro flOKaaaienbCTBa). 3to 
OTKpbiBaer HOBbiM oetflCHHTenbHbiPi npo6eji b ux cxeivie Bcero. OunococjD fl>KOH Yoppaji HHCuennpoBan 
CBoe BMflenne aroPi aaflann b Boo6pa>KaeMOM fluanore Honnepa m eme HecKonbKnx c|3i/inococ|30B nofl 
HaasaHweM «noHeMy Honnep m Yotkmhc ne CMomn pemnTb aaflany MHflyKi4m/i»^°. MecTO flewcTBUfl — 
BepiuMHa GMcjDeneBOM 5aLUHM. Ofli/iH m yHacTHUKOB — HaaoBeivi ero «napaLnm\/i» — pemaeT cnycTi/iTbcn 
c 6aiuHM He na ni/ic|DTe, KaK o6bNHO, a cnpbimyTb. OcrajibHbie nbiraKJicfl y6eflMTb napamero, hto 
npbi>KOK BHH3 osHanaeT Bepnyio CMepib. Ohm ncnonbayiOT nyHLUi/ie naynnbie m c|3nnococ|3CKMe 
apryMeHTbi. Ho HeyroMOHHbm napnmuM no-npe>KHeMy OKHflaei, hto 6yfleT 6e3onacHO napi/iTb b 
B03flyxe, M npoflon>KaeT yKaabiBaib na to. hto na ocHose npomnoro onbiTa nornHecKH HeB03M0>KH0 
flOKaaaTb npeAnoHTHTenbHOCTb KOHKypupyKDmero peaynbTaTa. 

9] CMHTaK), HTO Mbi MO>KeM flOKasaTb name o>KMflaHne ri/i6enM Flapamero. floKaaaTenbCTBO (kohohho, 
Bcerfla SKcnepi/iMeHTanbHoe) npuxofli/iT m o6"bacHeHi/iM, npeflocTasnenHbix Ba>KHbiMM naynHbiMn 
TeopnawiM. B tom CTenenn, b KaKOM 3tm o5tflCHeHna xopomn, paMMOHanbHO onpaBflanno nonaraTbcn na 
npeflCKaaaHna cooTBeTCTByHDinnx leopm. iloaToiviy b otbbt Yoppany a npMBO>Ky cbom co6cTBeHHbiM 
fluajior, npoxoflflLMMM b tom >Ke cawioM MecTe. 

fl3BI/lfl: ilocKoribKy a Hi/iTan to, hto ilonnep mvieji CKaaaTb o5 HHflyKMHn, a Bepro, hto oh 
flOMCTBHTenbHO, KaK M saflBJifln, peiunji aaflany HHflyKUMH. Ho nmub neiviHome c|3Mnococ|3bi c stum 
cornacHbi. noHeiviy? 

KPI/inTO-MHflyKTMBUCT: RoToiviy hto fionnep HHKorfla He o6paLnanca k aaflane HHflyKMHn b nameM 
noHMMaHMM. To, HTO OH flenajT, 6bmo npeACTasneHO KaK KpnTHKa UHdyKmueu3Ma. HHflyKTHBnaivi maci/in, 
HTO cymecTByeT «MHflyKTi/iBHaa» c|3opMa paccy>KfleHMfl, cnoco6Haa BbiBecTi/i o6LHMe Teopnn o 6yAymeM 
i/i flOKaaaTb mx npn HannHnn CBUfleTenbCTB b BUfle OTflenbHbix Ha5nK3fleHMM, cflenanHbix b npoiujioM. Oh 
CHMTan, HTO cymecTByeT npuHqi/in npupoflbi, npuHU,un UHdyKU,uu, KOTopbiM rnacuT hto-to Bpofle «Ha- 
5nK3fleHMa cflenaHHbie b 6yflymeM, BepoaTHee Bcero 6yflyT noxo>KH na Ha5nK3fleHMa, cflenaHHbie npn 
cxoflHbix ycnoBnax b npoLijnoM». Bbinn cflejianbi nonbiTKH ccjDopMyni/ipoBaTb 3tot npuHqun TaK, HTo6bi 
OH fleMCTBMTejibHO nosBonun BbiBecTH, mjim flOKaaaTb, o6mMe Teopnn m OTflenbHbix Ha6nK)fleHMM. Bee 
OHM noTepnenn neyflany. KpnTHKa ilonnepa, xota m mvieBLuaa BnnflHue cpefli/i ynenbix (oco6eHHO b 
CBfl3M c flpyroM ero pa6oTOM, nponnBaiomeM cbot na wieTOflonoruK) nayKn), Bpafl nn 6bma 
opurnnanbHOM. OLUM6oHHOCTb i/iHflyKTHBnaivia 5bma nsBecTHa hohtm go Bpeivien ero i/i3o6peTeHMfl i/i y>K 
KOHOHHO c Hanana BoceMHaflMaToro BOKa, Korfla oh noAseprca KpHTUKe flaBUfla KDivia. Saflana HHflyKqun 
He B TOM, KaK flOKaaaTb nnn onpoBeprnyTb npuHqun i/iHflyKMHn, a CKopee b tom (cHUTaa flOKaaannbiM ero 
Heo6ocHOBaHHOCTb), KaK doKaaamb niodou ebieod o dydymem, ocHoebieaacb Ha npoLunbix 
ceudemenbcmeax. 1/1 npe>Kfle mom Bbi CKa>KeTe, hto b 3tom hot Heo6xoflMMOCTM ... 

flOBMfl: B 3T0M HBT Heo6xOflMMOCTI/l. 

KPI/inTO-MHflyKTMBI/ICT: Hot ecTb. 3to-to KaK pas m pa3flpa>KaeT b Bac, nocneflOBaTennx 
□onnepa: Bbi OTpuqaeTe onesMflHoe. Ohobmaho, hto npuHnna Toro, hto b 3tot paa Bbi fla>Ke ne 
nbiTaoTecb npbiraTb c 6aLUHH, nacTUHHO coctomt b tom, hto Bbi CHUTaeTe onpaedaHHbiM nonaraTbcn na 
Hamy nyHiuyK) Teopnto rpaBHTaqnn n HeonpaedaHHbiM nonaraTbca na HOKOTopbie flpyrne Teopm/i. 
(KoHOHHO, nofl «HaLijeM nyHiueM TeopnePi rpaBMTai4MM» b flannoM cnynae a hmok) b BUfly neHTO 
6onbLuee, neM o6mafl OTHOcnTenbHOCTb. 9] JSKMe noflpaayMOBaio cno>KHbm Ha6op TeopuM o TaKnx 
Bemax, KaK conpoTMBnenne Bosflyxa, HenoBenecKaa ncuxonorna, ynpyrocTb 5eTOHa n HannHne b 
B03flyxe cnacaTenbHbix cpeflCTB). 

flOBMfl: fla, a cnen 6bi onpaBAannbiM nonaraTbca na TaKyro Teopmo. B cooTBeTCTBHi/i c 
MOTOflonorneM ilonnepa b TaKnx cnyHanx cneflyeT nonaraTbca na nyHuuyio nodmeep>KdeHHyK} TeopnK), 
T.e. Ha Ty, KOTopan noflBeprnacb caMbiM CTporuM npoBepKaM m Bbiflep>Kana mx, Torfla KaK ee conepHUKH 
5bmM onpoBeprnyTbi. 

KPI/liHTO-MHflyKTMBl/ICT: Bbi CKaaann «cnedyem» nonaraTbcn na JiyHLuyio noATBep>KfleHHyio 
Teopmo, HO noHOMy, o6"bacHMTe noTonnee? ilo-BMAHMOMy, noTOMy hto b cooTBeTCTBi/in c flonnepoM, 
npoLiecc noflTBep>KfleHi/ifl flOKaaan Teopi/ito b tom CMbicne, hto sepoflTHOCTb nonyneHi/ifl ot nee 
i/icTMHHbix npeflCKaaaHMM Bbime, hom ot APyrux TeopuPi. 



^° B KHnre Freedom and Rationality: Essays in l-lonour of John Watldns («CBo5ofla n paiiMOHaJibHOCTb: acce b 
HeCTb «fl>KOHa yoTKMHca»). 
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fl3BMfl: Hy, He Bbiiiie, neivi or ecex flpymx reopuM, noTOMy hto HecoMHeHHO Korfla-HM6yAb y Hac 
noflBflTca fla>Ke nyHLUne reopi/in rpaBmaMnn ... 

KPi/lilTO-MMflyKTMBUCT: CnymaMTe. flaBawie floroBopmvicn He ncnonbaoBarb ynoBKH, ne 
OTHOcflmnecfl K o6cy>KflaeMOM HaMM reivie. KoHe<^HO, Korfla-HM6yflb mokbt noaBi/iTbca nyHLuaa leopun 
rpaBHTaqm/i, ho Bbi flon>KHbi pemmb, nero npnflep>Ki/iBaTbCfl cemac, ceunac. H mviefl CBUfleienbCTBa, 
flociynhbie cewHac, Bbi Bbi6panM onpefleneHHyK) leopuHD, b cooTBeicTBHn c KOTopoM fleMCTByeie. M Bbi 
Bbi5pani/i ee no Kpmepnaivi Honnepa, noTOMy hto CHUTaeie, hto TOJibKO no stum KpmepuflM BeponiHee 
Bcero Bbi5paTb leopnK), flaromyK) npaBunbHbie npeACKaaanna. 

fl3BMfl: fla. 

KPi/inTO-UHflyKTMBl/ICT: MraK, noflBOfleivi UTor: Bbi CHmaere, hto CBHAeienbCTBO, MMeiomeecfl y 
Bac B HacTOflmuM MOMeHT, flOKasbiBaer npeflCKaaanne, hto, cnpbimyB c 6aLUHi/i, Bbi nornGHere. 

flSBMfl: Her, ne flOKaabiBaer. 

KPi/inTO-MHflyKTMBUCT: Hepr no5epn, Bbi npoTMBopennTe caMM ce5e. TonbKO hto Bbi CKaaann, 
HTO 3TO npeflCKaaaHne doKasano. 

fl3BMfl: Oho flOKaaano. Ho oho flOKaaano ne CBUfleTenbCTBOM, ecnn nofl «CBMAeTeJibCTBOM» Bbi 
noflpaayMBBaeTe Bce 3Kcnepm\/ieHTbi, peaynbTaTbi KOTopbix Teopi/in npaBi/inbho npeACKaaana b 
npoLunoM. KaK Bceivi naivi nsBecTHO, 3to CBUfleTenbCTBO comacyeTCJi c 5ecK0HeHHbiM MHO>KecTBOM 
TeopuM, BKTiioHaa TeopuM, npeflCKasbiBaioinne Ka>KAbiM JiornnecKH B03M0>KHbiM peaynbTaT Moero npbi>KKa 

BHI/13. 

KPi/inTO-MHflVKTMBMCT: ilpuHmviafl 3to bo BHUManne, a noBToparo, hto bca npo6neMa 
aaKJiioHaeTca b tom, HTo5bi Hamv\ to, hto flOKasbiBaeT npeflCKaaaHi/ie. 3to m ecTb aaflana HHflyKLinn. 
fl3BMfl: 3Ty aaflany m pemnn Honnep. 

KPI/inTO-MHflyKTMBMCT: 9\ my6oKO nayHun Tpyflbi Honnepa, ho 3to flna moha HOBOCTb. I/I KaKOBO 
>Ke peiueHne? Mne ne TepnuTca era ycnbiLuaTb. Hto flOKasbiBaoT npeflCKaaahne, ecnn ne 
CBUflSTejibCTBO? fl3BMfl: ApryivieHT. KPMnTO-mHflVKTMBMCT: ApryivieHT? 

fl3BMfl: TonbKO aprywieHT cnoco5eH flOKaaaTb HTO-ni/i6o m, kohohho, ycnoBHO. Bce TeopeTunecKoe 
noflBep>KeHo oiuM6KaM. Ho apryMOHT, TeM ne Menee, unorfla Mo>KeT flOKaaaTb Teopnn. flna sToro oh m 
Hy>KeH. 

KPI/inTO-MHflVKTMBMCT: 9\ CHMTaio, hto 3to onepeflnaa Baiua ynoBKa. Bbi ne MO>KeTe HMOTb b 
BMfly, HTO TBopi/iio, KaK M MaTOMaTi/iHecKyio Tsopeiviy, flOKasbiBaioT c noMoinbK) Hucmoao apryMSHTa". 
CBi/ifleTenbCTBO onpeflsneHHO nrpaeT cbok) ponb. 

fl3BMfl: KoHOHHO. 3to 3MnMpMHecKaa Teopun, no3TOMy, b cootbotctbum c HayHHOki MeTOflonomeM 
rionnepa pemaiomMe 3Kcnepm\/ieHTbi nrpaioT ocHOBHyio ponb npn Bbi6ope Teopnn. Korfla 
KOHKypupyKDmne Tsopni/i onpoBspraioT, ocTasTca TonbKO oflna Teopun. 

KPmiTO-MHflyKTMBI/ICT: V\ KaK cneflCTBue 3Toro onpoBep>KeHMfl m Bbi5opa, KOTopbie mvienn mocto 
B npoiunoM, flOKaabiBaoTCfl npaKTunecKoe npmvieHeHne 3tom Teopnn flna npeflCKaaaHUfl 6yflymero. 

fl3BMfl: rionaraK), hto TaK, xota mho Ka>KeTCfl, HeBepno roBopnTb «KaK cneflCTBMe», Korfla Mbi hb 
roBopuM 0 nomnecKOM p,ep,yKU,m. 

KPI/inTO-MHflVKTMBMCT: 3to y>Ke HOBbm Bonpoc: kbkozo poda smo cnedcmeue? 9] nonbiTaiocb 
noMMaTb Bac Ha cnoBe. Bbi npnanaeTS, hto TeopnHS flOKasbiBaioT KaK c noMoinbio apryivieHTa, TaK u c 
noMombK) peaynbTaTOB 3KcnepnMeHT0B. Ecnn 6bi peaynbTaTbi 3Kcnepm\/ieHTOB 6bini/i flpyrnMH, apryivieHT 
flOKaaan 6bi flpyryio Teopmo. TaKUM o6pa30M, npunrnviaeTe nn Bbi, hto b 3tom CMbicne (fla, nepea 
apryMSHT, ho a He xony noBTopsTb 3to ycnoBue) peaynbTaTbi npoiunbix SKcnepuMOHTOB flOKaaann 
npeflCKaaanne? 

fl3BMfl: fla. 

KPI/iriTO-MHflyKTMBI/ICT: Hto >Ke b tohhoctm 6bino b tox flePicTBMTenbHbix npomnbix peaynbTaTax, 
flOKaaaBLUMX npeflCKaaanne, b npoTi/iBonono>KHOCTb flpyrmvi B03MO>KHbiM npomnbiM peaynbTaTaM, 
KOTopbie TOHHO TaK >Ke Mornn flOKaaaTb npoTi/iBonono>KHoe npeflCKaaanne? 

fl3BMfl: flsMCTBi/iTenbHbie peaynbTaTbi onpoBeprnn Bce KOHKypupytoLnne Teopnn n noflTBepflnnn Ty 
Teopnio, KOTopafl npeo5naflaeT cewnac. 

KPI/iriTO-MHflVKTMBMCT: Xopomo. Tenepb cnymaMTe BHUwiaTenbHO, noTowiy hto bn TonbKO hto 
CKaaann hshto, no>KHOCTb nero ne TonbKO flOKaayeivia, ho hto Bbi caivin CHUTann no>KHbiM necKonbKO 
wimoBeHUM TOMy naaafl. Bbi roBopnTe, hto peaynbTaTbi 3KcnepmvieHT0B «onpoBeprnM Bce 
KOHKypi/ipyKOLflne Teopi/in». Ho Bbi OTnuHHO anaoTe, hto HHKaKoPi Ha6op peaynbTaTOB 3Kcnepm\/ieHT0B ne 



" Ha caMOM flene MareMaTHMecKne TeopeMbi TO>Ke He flOKasbisaiOT c noMoinbio «MMCToro» apryivieHTa 
(heaaBucMMoro or ctJuanKn), si oBbsichk) 3to b rnaee 10. 
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MO>KeT onpoBepmyib Bcex B03M0>KHbix KOHKypeHTOB M ocTaBMTb oflHy o5myK) Teopi/iK). Bbi cbmm 
CKaaann, mto nK)6oM Ha6op npomnbix peaynbiaTOB (a Mmi/ipyio) «comacyeTca c 6ecKOHeHHbiM 
MHO>KecTBOM TeopuM, BKJitoHaa Teopm/i, npeflCKasbiBaKDinne Ka>Kflbm nori/iHecKH B03M0>KHbiM peaynbTar 
Moero npbi>KKa bhh3». CneflOBarenbHO, npeflnoHmaeivioe Baivin npeflCKaaaHi/ie He 6bino AOKaaaHO 
peaynbTaiaMi/i aKcnepmvieHTOB, noTOMy hto y Bamew reopi/in 6ecK0HeHH0 wiHoro eme He onpoBepmyrbix 
KOHKypeHTOB, KOTopbie flaKJT npoTMBonono>KHbie npeflCKaaanna. 

flSBMfl: 9] pafl, hto no sameM npocb6e a BHUMaienbHO cnyiuan, nocKonbKy ceMHac a noHi/iiviaK), hto, 
no KpaMHOM Mepe, nacTi/iMHO Hamn pasHomaci/ifl BbisBanbi HenpaBMJibHbiM noHUMani/ieM repMUHOJiornn. 
Korfla ilonnep roBopm o «TeopMflx-KOHKypeHTax» flaHHOM leopuM, oh noflpaayivieBaeT ne Ha6op Bcex 
nornHecKH B03M0>KHbix KOHKypeHTOB: OH mvieer b BHfly TonbKO c|3aKTMHecKMX KOHKypeHTOB, 
npeflJio>KeHHbix bo speivifl paunonanbHOM noneiviMKM. (Crofla Bxoflai Teopnn, «npeflno>KeHHbie» hucto 
MenranbHO oflnrnvi nenoBeKOM bo Bpewia «noneMHKM», npoxoflainew b ero paaywie). 

KPi/inTO-UHflyKTMBMCT: lloHflTHO. JlaAHO, a npunrnviaK) Bamy TepwinHonoruK). Ho b stom CBnan (ne 
flyMaKD, HTO 3T0 MMeeT SHaneHne flna namux HacToaini/ix u,enei/\, mhb npocTO nK)5onbiTHo) pasBe ne 
CTpaHHoe yTBep>KfleHMe Bbi npuni/icbiBaere ilonnepy o tom, hto Hafle>KHOCTb reopnn aaBucm ot 
cjiyHaMHOCTM Toro, KaKi/ie dpyzue leopnn — no>KHbie leopnn -n\opy\ npeflno>KMnM b npomnoM, a ne 
TonbKO OT coflep>KaHi/ifl paccMaTpuBaeMOM Teopnn v\ SKcnepuMeHTanbHbix CBUfleTeiibCTB? 

fl3BMfl: He coBceM laK. fla>Ke Bbi, HHflyKTHBUCTbi, roBopme o... 

KPI/inTO-MHflyKTMBMCT: ^ He MHAyKTMBMCT! 

fl3BMfl: Her, HHAyKTHBUCT. 

KPI/inTO-MHflyKTMBMCT: VcId! 9\ noBTopjiK), hto npmviy samy repMUHonoruK), ecjin bn 
HacTai/iBaere. Ho Bbi MO>KeTe tohho TaK>Ke nasBaib Mens flMKo5pa30M. HasbiBaib «MHflyKTMBMCTOM» 
HenoBeKa, KOTopbiM Bcero nrnub nonaraer, hto HeodocHoeaHHOcmb HHflyKinBHoro paccy>KfleHMfl flaer 
HaM HepeiueHHyio c|DMnococ|3CKyK) aaflany, — HacToamee i/iaBpamenne. 

flSBMfl: 9] TaK ne CHmaK). 9] flyiviaio, hto ocHOBhaa HAen — sto to, hto onpoAenaeT m BcerAa 
onpeflenano HHAyKTHBi/icTa. Ho a BM>Ky, hto no KpaMHOM Mepe oahofo ilonnep AOCTur: cnoBO 
«MHAyKTMBMCT» CTafio ocKop5MTenbHbiM! B nio6oM cnynae, a o6"bacHfln, nonewiy ne tbk y>K CTpaHHO to, 
HTO HaAe>KHOCTb TeopuM Aon>KHa saBuceTb ot Toro, KaKne no>KHbie Teopnn 5bmM npeAno>KeHbi b 
npoLunoM. fla>Ke HHAyKTHBUCTbi roBopflT o HaAe>KHOCTM i/inn HeHaAe>KHOCTH Teopm/i npn HannHnn 
onpeAeneHHbix «CBMAeTenbCTB». Hy a nonnepi/iaHMbi Mornn roBopnTb o nyniueM Teopm/i, AOCTynnoM a^^ 
Mcnonb30BaHi/ifl Ha npaKTHKO, npn nannHMH onpeAeneHHoPi npodneMHOu cumyau,uu. A cawibie Ba>KHbie 
HepTbi npo6neMHOM CMTyaMnn — 3to: KaKne Teopnn m oetncHeHUfl KOHKypupyKJT; KaKne apryivieHTbi 
BbiABMHyTbi; KaKMe Teopnn onpoBepmyTbi. «i1oATBep>KAeHne» — sto ne npocTO npi/iHATue no6eAMBLueM 
TeopuM. flnfl noATBep>KAeHMfl Heo6xoAm\/io aKcneprnvieHTanbHoe onpoBep>KeHMe KOHKypi/ipyioiAMX 
TeopuM. i1oATBep>KAaK)LAMe npuMepbi caMU no ce6e ne mvieKJT HHKaKoro SHaneHHa. 

KPI/lilTO-MHflVKTMBMCT: Onenb HHTepecHO. Tenepb a noHUMaio ponb, KOTopyio nrpatoT 
onpoBepmyTbie KOHKypeHTbi Teopm/i npi/i AOKaaaTenbCTBe ee npeACKaaaHi/iM. ilpn HHAyKTHBnaivie 
nepBOCTeneHHaa Ba>KHOCTb npi/iHaAne>Kana Ha5nK)AeHHK). MenoBOK npeACTaBnan Maccy npoiunbix 
Ha5nioAeHMM, m KOTopbix nyTOM HHAyKTHBHoro paccy>KAeHMfl BbiBOAnnacb Teopun, m 3th >Ke 
Ha5nioAeHMfl cocTaBnann CBHAOTenbCTBO, KOTopoe KaKi/iM-TO o6pa30M AOKaabisano TeopnK). B KapTUHe 
HayHHoro nporpecca ilonnepa nepBOCTeneHHaa Ba>KHOCTb npi/iHaAne>Ki/iT ho Ha5nioAeHi/iflM, a saAanaM, 
nonoMMKe, TeopuflM m kphthko. SKcneprnvieHTbi npnAywibiBatoT m npoBOA^T TonbKO p,na paapeujeHun 
cnopa. CneAOBaTenbHO, nK)6bie aKcnepmvieHTanbHbie peaynbTaTbi, KOTopbie ctDaKTHHecKH onposepraKjT 
TeopnK) — M He npocTO JiK)6yK) Teopmo, a TeopuKD, KOTopan AOJi>KHa 6biTb ncTUHHbiM npeTeHAOHTOM na 
no6eAy b paMHOHanbHOM noneivii/iKe, — GOCTaBnaioT «noATBep>KAeHMe». I/I TonbKO 3ti/i aKcnepnivieHTbi 
CTaHOBflTca CBHASTenbCTBOM HaAe>KHOCTi/i no5eAHBLuew Teopnn. 

flSBMfl: ripaBunbHO. Ho Aa>Ke TorAa «HaAe>KHOCTb», KOTopyio o6ecneHi/iBaeT noATBep>KAeHMe, ne 
a6conK)THa, a nmub OTHOcnTenbHa no cpaBHeHMK) c KOHKypupyioiAmviM TeopujiMH. To ecTb, Mbi 
o>KMAaeM, HTO, nonaraacb na noATBep>KAeHHbie Teopnn, Mbi 0T6epeM nyHtune H3 npeATio>KeHHbix. 3to 
AOCTaTOHHaa ocHOBa aji^ ASMCTBua. HaM ho Hy>KHa (Aa Mbi m ho CMO>KeM o6pecTM) yBepeHHOCTb b tom, 
HacKonbKO xopoLUUM 5yAeT npeATio>KeHHbm nopnAOK AewcTBUM. Bonee Toro, Mbi BcerAa MO>KeM 
0iuM6aTbCfl, Hy m hto? IVIbi ne MO>KeM hm ncnonbaoBaTb eme HenpeAJio>KeHHbie Teopnn, hm i/icnpaBHTb Te 
oiuh6km, KOTopbie eme ne bmamm. 

KPmiTO-MHflyKTMBMCT: Bnonne cornaceH. 9^ paA, hto ysHan koo-hto o HayHHOM MeTOAonornn. Ho 
Tenepb (HaAerocb, Bbi ho coHTeTe MeHfl HeBe>KnMBbiM) a Aon>KeH eme pas o6paTMTb Baiue BHUManne Ha 
Bonpoc, KOTopbiM n Bce BpeMfl aaAaio. flonycTHM, hto Teopua npomna Becb 3tot npoMecc. KorAa-TO y 
nee 6bmM KOHKypoHTbi. SaTOM npoBeni/i 3KcnepMMeHTbi m onpoBepmi/i Bcex ee KOHKypeHTOB. Ho ee ne 
onpoBepmM. TaKUM o5pa30M, ona noATBepAnnacb. '-Imo ocodeHHoao e ee nodmeep^denuu, ^mo 
onpaedbieaem mo, nmo Mbi SydeM nonazambCR Ha nee e dydymeM^. 
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fl3BMfl: ilocKOJibKy Bcex ee KOHKypeHTOB onposepmn, ohm y>Ke He flBnaioTca paunoHaJibHO 
Hafle>KHbiMM. noflTBep>KfleHHaa leopua — 3to eflUHCTBeHHaa paiinoHaJibHO Hafle>KHafl leopna. 

KPI/inTO-MHflyKTMBUCT: Ho eeflb 3to npocTO nepeKn^HaeT BHi/iMahne c 6yflyLneM SHaHUMOCTH 
npoLunoro noflTBep>KfleHMfl na 5yflymyK) SHaHUMOCTb npoiunoro onpoBep>KeHwa. OcTaerca la >Ke cawian 
aaflana. iloHeiviy 3KcnepmvieHTajibH0 onpoBepmyTaa reopi/ifl «He flBnaeTca paMHOHanbHO Hafle>KHOM»? 
Hey>Kejin Bcero Jimub oflHO no>KHoe cneflCTBue oaHanaeT, hto bca leopua ne MO>KeT 6biTb mctmhhom? 

fl3BMfl: fla. 

KPI/inTO-MHflyKTMBMCT: Ho b OTHomeHMM 6yflyLnei?i npmvieHmviocTM reopm/i aia KpnTHKa 
nornHecKM HecyLMecTBeHHa. BepofliHO, onpoBeprHyraa reopi/ifl ne M0>KeT 6biTb ynueepcanbHO mctmhhom 
— B HacTHOCTM, OHa Moma He 6biTb mctmhhom b npomnoM, Korfla ee npoBepariM^^. Ho, TeM ne Menee, 
OHa Moma MMOTb wiHoro MCTMHHbix cneflCTBMM M, B HacTHOCTM, Moma craib yHMBepcanbHO mctmhhom b 
6yflymeM. 

fl3BMfl: 3Ta lepMMHonorMfl «npoLunoM mctmhhoctm» m «6yflymeM mctmhhoctm» bboamt b 
3a6ny>KfleHMe. Ka>Kfloe KOHKpeTHoe npeflCKaaaHMe reopMM nM6o mctmhho, nM6o no>KHO — aro 
HeM3MeHH0. B fleMCTBMTenbHOCTM Bbi Mivieere b BMfly, hto, xota onpoBepmyiafl reopMa no>KHaa, t. k. ona 
flaer HOKOTopbie no>KHbie npeflCKaaaHMfl, Bce ee npeflCKaaaHMa OTHOCMTenbHO 6yflyLnero, reivi ne Menee, 
Moryr OKaaaTbca MCTMHHbiMM. l/lHbiMM cnoBaMM, dpyzaff meopua, KOTopaa flenaei re >Ke caivibie 
npoACKasaHMa OTHOCMienbHO 6yflymero, ho flpyrwe npeflCKaaaHMfl OTHOCMTenbHO npomnoro, i\/io>KeT 

6blTb MCTMHHOM. 

KPI/inTO-MHflyKTMBMCT: HycTb raK. Torfla bmocto Toro HTo6bi cnpatuMBaib, noneiviy 
onpoBepmyraa leopMfl ne ABnaeTCfl paqMOHanbHO Hafle>KHOM, mho, crporo roBopa, cneAyei cnpocMTb: 
noneiviy onpoBep>KeHMe reopMM TaK>Ke nepoBOflMT b paapafl HeHaAe>KHbix Bce BapManibi stom leopMM, 
KOTopbie comacyioTCfl c hmm b otholuohmm 6yflyLnero, — fla>Ke le BapManibi, KOTopbie ne 6bmM 
onpoBepmyTbi. 

fl3BMfl: He onpoBep>KeHMe nepeeodum jame reopMM b paapnfl HeHafle>KHbix. llpocTO MHorfla ohm 
y>Ke HeHafle>KHbi, nanpMiviep, M3-3a nnoxMX oGtacHOHMM. M mmohho lorfla nayKa MO>KeT cflenaib 
nporpecc. MTo6bi leopMfl no6eflMna b cnope, Bce ee KOHKypenrbi flon>KHbi 6biTb HeHaAe>KHbiMM, sto 
Kacaeicfl m Bcex BapManroB KOHKypMpyromMX reopMM, Koropbie TonbKO npMflyivianM. Ho ne 3a5biBaMTe, 
HeHafle>KHbiMM flon>KHbi 6biTb TonbKO TO KOHKypMpyromMe reopMM, Komopbie y>Ke npudyManu. HanpMMep, 
B cnynae c rpaBMraqMeM hmkto fla>Ke ne npeflno>KMn Hafle>KHyio reopMio, Koropaa ne npoiMBopeHMna 6bi 
o6LnenpMHflTOM BO Bcex ee npoBepennbix npeflCKasaHMflx, ho oiriMHanacb 6bi cbommm npeflCKaaaHMflwiM 
OTHOCMTenbHO 5yflymMX aKcnepMMeHTOB. 5=1 yBepen, hto TaKMe TeopMM B03M0>KHbi, HanpMwiep, TeopMJi, 
KOTopafl nocneflyeT 3a o5LnenpMHaTOM cePiHac, no-BMflMMOMy, 6yfleT oflHOM m3 hmx. Ho ecriM hmkto eine 
He npMflyivian TaKyro TeopMK), KaK mo>kho fleMCTBOBaTb b cooTBeTCTBMM c neM? 

KPi/inTO-MHflVKTMBMCT: Mto Bbi MMeeTe b BMfly, roBopa, hto «hmkto eme ne npMflyivian TaKyio 
TeopMio»? 5=1 npjiMO ceMHac Mory ee npMflywiaTb. 

fl3BMfl: 9] OHOHb CMnbHO b stom coMHOBaiocb. 

KPmiTO-MHflyKTMBl/lCT: KoneHHO, Mory. Bot ona. «Korfla 5bi Bbi, flsBMfl, ne cnpbimynM c 
6onbLUOM BbicoTbi TaK, HTO, B cooTBOTCTBMM c o6menpMHflTOM TeopMOM, Bbi 6bi norM6nM, Bbi He 
norM6HeTe, Bbi 6yfleTe napMTb b B03flyxe. He3aBMCMMO ot yHMBepcanbHOCTM o6menpMHflTOM TeopMM». 9] 
roBopio Bawi, hto Ka>Kflaa npoiunafl npoBepKa BameM TeopMM 6bma npoBepKOM moom, nocKonbKy Bce 
npeACKa3aHMa KaK BameM, TaK m MoeM TeopMM OTHOCMTenbHO npoiunbix SKcnepMivieHTOB MfleHTMHHbi. 
CneflOBaTenbHO, onpoBepmyTbie KOHKypeHTbi BameM TeopMM ABnaioTCfl onpoBepmyTbiMM KOHKypeHTawiM 
MOOM TeopMM. M, cneflOBaTenbHO, Moa HOBan TeopMfl noflTBep>KAaeTcn tohho TaK >Ke, KaK m Bama 
o6LnenpMHflTafl. noneiviy moa TeopMfl MO>KeT 6biTb «HeHafle>KHOM»? KaKMe y nee MoryT 6biTb nefloCTaTKM, 
KOTopbix HeT y BameM TeopMM? 

fl3BMfl: ripaKTMHecKM Bce HOAOCTaTKM, KOTopbie yKasaHbi b khmfo Flonnepa! Bama TeopMa co3AaHa 
M3 o6menpMHflTOM nyTOM npM6aBneHMfl Heo6"bflCHeHHOM MOAMcj3MKai4MM, hto a 6yfly napMTb b B03flyxe. 
3Ta MOAMcjDMKaMMa, b flOMCTBMTenbHOCTM, ABnaeTCfl hobom TeopMeM, ho Bbi He npMBeriM hm oflHoro 
apryMeHTa hm b npoTMBOBec o6menpMHflTOM TeopMM momx rpaBMTaiiMOHHbix cbomctb, hm b nonbsy hobom 
TeopMM. Bbi He noflBeprariM cbohd HOByK) TeopMio hm KpMTMKe (hommmo tom, KOTopyio a npoBO>Ky ceMHac), 
HM SKcnepMMeHTanbHOM npoBepKe. Ona ne pemaeT — m RayKS ne npoTOHflyeT na pemeHMe — xoTb 
KaKOM-TO TeKymeM 3aAaHM, m Bbi ne npeflnaraeTe HMKaKOM hobom MHTepecHOM 3aflaHM, KOTopyio ona 
Moma 6bi pemMTb. M xy>Ke Bcero to, hto Bama MOflMctDMKaqMa HMHero ne o5"bflCHaeT, ho nopmum o6hfic- 
HBHue rpaBMTaqMM, ne>Kamee b ochobo o6menpMHflTOM TeopMM. MivieHHO 3to oGtacneHMe onpaBflbiBaeT 



B fleMCTBMTenbHOCTM, ara reopMfl MO>KeT BbiJb m yHMBepcanbHO mctmhhom, ecnM flpyrMe leopMM, KacaraiflMecn 
cxeMbi OKcnepMMeHja, 6binM no>KHbiMM. 
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TO, HTO Mbi nonaraeMCfl Ha o6menpMHaTyK) reopnK), a He na Bamy. TaKUM o5pa30M, no boom 
paui/ioHanbHbiM KpurepuflM, BwiecTe BsnTbiM, npeflno>KeHHyH3 saiviM i\/ioflM4)i/iKai4MK) mo>kho OTBepmyrb. 

KPi/inTO-HHflyKTMBMCT: PaaBe a he Mory CKaaarb to >Ke cawioe o BameM reopnn? Bama reopufl 
OTnuHaeicfl or wioePi Bcero nmub tom >Ke caiviow HesHaHHTejibHOM MOflMcjDi/iKaMMeM, ho b o5paTHOM 
HanpaBnennM. Bbi CMi/iTaere, hto a flon>KeH o6"bflCHHTb cbok) MOflMc|3i/iKaLimo. Ho noneiviy Mbi Haxofli/iMcn 

B HepaBHOM nOJ10>KeHMH. 

fl3BMfl: noTOMy hto Bama reopun, b orni/iHue ot Moew, ne p,aej o6"b5qcHeHMM cboi/im npeACKaaannflM. 

KPI/inTO-MHflyKTMBMCT: Ho ecnn 6bi mok) reopnK) npeflno>KMnM nepBOM, OKaaanocb 6bi, hto 3to 
Bama leopua coflep>KMT HeoGtacHeHHyK) M0flnc|3MKaMMK), m mvieHHO samy reopnK) «OTBepmM» 6bi. 

fl3BMfl: 3to npocTO nenpasAa. J1k)5om paMHOHaiibHO MbicnflLMUM nenoBeK, KOTopbiM cpaBHi/iBan 6bi 
Bamy leopuKD c o6menpnHaTOM, fla>Ke ecnn 6bi sama 6bma npeflno>KeHa nepsoM, HeivieAneHHO 
OTKaaancfl 6bi ot Bamew leopm/i b nonbsy o6menpMHflTOM. l/!5o tot dpsKi, hto Bama Teopua — 3to 
HeoetncHeHHaa MOflMc|3i/iKai4na APyroM Teopnn, npoflBnaeTca b caMOM ee ctDopiviyni/ipoBKe. 

KPi/inTO-MHflyKTMBl/ICT: Bbi mvieeTe b BHAy, hto moa Teopun npeACTaBnoHa b cjDopMe «TaKaa-TO 
Teopua yHUBepcanbHO cnpaBeATinsa, aa MCKfiKDHeHneivi TaKoPi-TO ci/iTyai4MM», ho a ne o6"bacHaK) 
cnpaBeATiMBOCTb SToro ncKnioHeHMfl; 

fl3BMfl: ToHHO. 

KPi/inTO-MHflVKTMBl/ICT: Aral 9] AyMaro, hto Mory AOKaaaTb, hto SAecb Bbi omnGaeTecb (c 
noMOLMbK) cjDnnococtDa Henbcoha TyAivieHa). PaccMOTpmvi BapnahT pyccKoro asbiKa, b KOTopoM hot 
marojia «naAaTb». Bmocto SToro ecTb maron «x-naAaTb», KOTopbiM osHanaeT «naAaTb» BcerAa, KpoMe 
Toro cjiyHan, KorAa era nprnvieHfltoT no OTHomennK) k BaM, b 3tom cnynae oh SHanuT «napi/iTb». 
noAo5HbiM o6pa30M «x-napi/iTb» anaHUT «napi/iTb» BcerAa, Kpowie Toro cnynaa, KorAa era npmvieHflKJT no 
OTHomeHMK) K BaM, TorAa oh oananaeT «naAaTb». Ha 3tom hobom asbiKe n Mor 6bi BbipaanTb cbok> 
Teopmo KaK HeMOAMc|3ni4MpoBaHHoe yTBep>KAeHMe, hto «Bce o5teKTbi x-naAaioT, KorAa TeparoT onopy». 
Ho o6menpMHflTaa Teopua (KOTopaa no-pyccKH SBynuT KaK «Bce oetoKTbi naAaioT, KorAa TepafOT 
onopy») Ha hobom asbiKe AOTi>KHa 6biTb MOAHc|3m4npoBaHa: «Bce o6"beKTbi x-naAaioT, KorAa TepaioT 
onopy, KpoMe J^seuda, Komopbiu x-napum». TaKUM o6pa30M, to, KaKan m 3tmx AByx TeopuM 
MOAHc|3m4MpoBaHa, aaBucuT ot asbiKa, na KOTopoM ohm Bbipa>KeHbi, ne TaK nn? 

fl3BMfl: rio c|3opMe, TaK. Ho 3to TpuBnanbho. Flo cymu Bama Teopua coAep>Ki/iT Heo6"bacHeHHoe 
yTBep>KAeHMe, KOTopoe MOAHctDi/iui/ipyeT o6LuenpMHaTyK) Teopmo. 06Luenpi/iHflTafl Teopua — 3to no 
cymu Bama Teopua, numeHhaa HeoetacHeHHoPi MOAM4)MKai4i/iM. KaK 6bi TaM mm 6bmo, 3to o5"beKTMBHbiM 

C|3aKT, KOTOpblPi He SaBMCMT OT fl3blKa. 

KPI/inTO-MHflyKTMBUCT: He noHi/iMaK), noHOMy. Bbi caMU BocnonbsoBanncb cpopMou moom 
TeopuM, HTo6bi yKaaaTb «M3JiMmHK)io M0AMctDi/iKai4MK)». Bbi CKaaajin, hto ona «npoflBnfleTCfl» b bhao 
AonojiHi/iTenbHoro ycnoBi/ifl b caMOM cjDopMynMpoBKe Teopnn — na pyccKOM asbiKe. Ho nocne nepoBOAa 
TeopuM Ha MOM asbiK MOAMc|3i/iKai4Mfl He npoflBTifleTCfl; nanpoTUB, aBHan MOAMc|3i/iKaMwa noflBnaeTCfl b 
caMOM c|3opMynMpoBKe o5LuenpMHflTOM Teopnn. 

fl3BMfl: 3to TaK. Ho ne Bce flSbiKH paBHbi. flabiKU — 3mo meopuu. B cboom cjioBapnoM aanace m 
rpaMMaTMKe ohm coAep>KaT cytMecTBenHbie yTBep>KAeHMa o Mnpe. KorAa 6bi Mbi hm ccfjopMyjii/ipoBanM 
Teopmo, numb He6onbmafl nacTb ee coAep>KaHi/ifl Bbipa>KaeTca sbho: ocTanbHoe nepeAaoT nsbiK. KaK m 
Bce Teopm/1, asbiKH M3o6peTaK)T i/i 0T6MpaK)T no mx cnoco6HOCTM pemaTb onpeAenennbie saAann. B 3tom 
cjiynae saAanaMi/i flBnaeTcn Bbipa>KeHne APyrux TeopuM b cjDopMax, b KOTopbix mx yAo6HO npMMOHATb, 
cpaBHMBaTb M KpMTMKOBaTb. Oahh m3 caMbix Ba>KHbix cnoco5oB pemeHMfl TaKMX saAan nsbiKaMM — 3to 
HOflBHafl peanM3ai4Mfl nenpoTMBopeHMBbix m AOKaaahHbix TeopMM npM OAHOBpeMennoM naKOHMHHOM m 
flCHOM Bbipa>KeHMM Toro, HTO Hy>KHO ccfjopMynMpoBaTb M apryMOHTMpoBaTb. 

KPi/inTO-l/IHflVKTMBMCT: 3to a npMHMMato. 

fl3BMfl: He cnynaMHO asbiK peajiMsyoT KOHLienTyanbHyio ocHOBy c noMOLMbio OAHoro Ha5opa MAew, a 
He APyroro. Oh OTpa>KaeT TOKymee cocToaHMe npo5neMHOM CMTyauMM roBopnmero. l/lMeHHO no3TOMy 
c|3opMa BameM TeopMM Ha pyccKOM mtme — 3to xopomee yKaaaHMe na ee CTaTyc no omHouieHUK) k 
TOKymeM npo6neMHOM CMTyaiiMn — pemaeT tim ona saAaHM mtim ycjio>KHfleT mx. Ho moha ho ycTpaMBaoT 
He c|3opMa BameM TeopMM. Mne ho npaBMTCfl ee cyTb. IVlena ne ycTpaMsaoT to, hto sama TeopMa HMHero 
He pemaeT, a TonbKO ycno>KHaeT npo6jieMHyK) CMTyaMMio. 3tot HeAOCTaTOK sbho npoABnaeTca npM 
Bbipa>KeHMM TeopMM Ha pyccKOM flSbiKe m HeaBHO npM ee Bbipa>KeHMM na BameM asbiKe. Ho ot 3Toro oh 
He CTaHOBMTCfl Menee omyTMMbiM. C tom >Ke ycnexoM a Mor 6bi BbipasMTb CBoe neAOBonbCTBO na 
pyccKOM flSbiKe, na naynnoM >KaproHe, na npeAno>KeHHOM BaMM nabiKe mjim na nK)6oM asbiKe, cnoco6HOM 
BbipasMTb Hamy c BaMM 6eceAy. (ilonnep CHMTaeT, hto BcerAa cneAyeT CTpeMMTbCfl secTM 6eceAy, 
Mcnonbsya TepMMHonorMio onnoHOHTa). 
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KPi/inTO-MHflyKTMBUCT: Bo3mo>kho, b 3tom ecTb CMbicn. Ho He Momn 6bi Bbi yTOHHMTb, KaKnivi 
o6pa30M Moa reopi/ifl ycno>KHfleT npo5neMHyK) ci/iTyai4i/iK) m noneiviy 3to flon>KHO 6biTb oneBUflHO fla>Ke 
fljifl HenoBeKa, flna KOToporo mom ri/inoTernHecKUM asbiK asnfleTcn poflHbiM? 

fl3BMfl: Bama leopua yTBep>KflaeT, hto cymecTByei c|3H3MHecKafl anoManuff, KOTopoM Her b 
cooTBeTCTBMM c o6LnenpMHaTOM Teopi/iew. AHOManneM flBnaeicfl mom raK HasbiBaoMbiM HMMyHmeT k 
npwTfl>KeHHK). BeaycnoBHO, Bbi M0>KeTe i/i3o6pecTM nsbiK, KOTopbiM Bbipa>KaeT ary aHOMannio neaBHO, raK 
HTO B yTBep>KfleHi/iflx BameM reopnn rpaBwraMHH BaM ho npi/iflerca ccbiJiaTbca Ha nee sbho. Ho 
ccbinaTbCfl Ha nee BaM npuflerca. XoTb KaK HaaoBH posy, apoMar ee 5yfleT CTOJib >Ke cnaflOK. flonycTHM, 
HTO npuflyMaHHbm BaMU nsbiK — Bam poflHoPi nsbiK (nycTb fla>Ke poflHOM asbiK Bcex ntofleM) m hto 
npuflyMaHHan BaMU reopi/ifl rpaBmaMnn ncTi/iHHa. flonycTHM, hto Bce Mbi CHi/iiaeM ee flOKaaaHHoPi m 
HacTonbKO eciecTBeHHOM, hto ncnonbsyeM 3to >Ke cnoBO «x-naflaTb» pj\^ onucannfl Toro, hto 
npoMSOLuno 6bi c BaMU nnn co mhom, ecjin 5bi Mbi copbimynn c 6aiuHM. Hmhto hm b ManeMiueM CTeneHU 
He MenaeT oneBUflHyK) pasHMLiy Me>Kfly Moew peaKqueM na npMTfl>KeHMe m peaKqueM na nero nK)6oro 
flpyroro nenoBeKa. Ecnn 6bi Bbi cnpbimyjii/i c eauiHH, naflaa bhm3, Bbi, bo3mo>kho, noaaBUflOBajin 6bi 
MHe. Bbi Momi/i 6bi noflyMaTb: «EcnM 5bi a TonbKO Mor pearnpoBaTb na npMTfl>KeHMe TaK >Ke, KaK flaBUfl, 
a He TaK, KaK pearnpyio a, a6conK)THO no-flpyroMy!» 

KPI/lilTO-MHflyKTMBMCT: 3to npaBfla. TonbKO i/i3-3a Toro, hto oflHO m to >Ke cnoBO «x-nafleHMe» 
onucbiBaeT KaK Bamy peaKquHS na npi/iTfl>KeHne, TaK n mokd, a 6bi He noflyMan, hto flePjcTBHTenbHaa 
peaKuna 6yfleT ofli/inaKOBOM. HanpoTUB, CBo6oflHO roBopn na npeflnonaraoMOM nsbiKe, n 6bi onenb 
xopoLuo 3Han, hto «x-nafleHMe» c|Di/i3HHecKM 6yfleT pa3HbiM flna moha m flnn Bac, TaK >Ke KaK nenoBOK, 

pOflHOM fl3blK KOTOporO pyCCKMM, 3HaeT, HTO CDOBO «HanMTbCfl» 03HaHaeT CjDM3l/1HeCKI/l pa3Hbie BeiuM flnn 

HenoBOKa i/i flnn CTaKana BOflbi. 9\ 6bi ne noflyMan, hto «ecnM 3to npon30Lijno c fl3BMflOM, snanuT, oh 
6yfleT x-naflaTb TaK >Ke, KaK 9\ 6bi noflyMan: «EcnM 3to npoMsoiuno c fl3BMflOM, oh x-ynan n ocTancn 
B >KMBbix, a ecnn a x-ynafly, to a nori/i5Hy». 

fl3BMfl: Bojiee Toro, necMOTpa na Bamy yBepoHHOCTb b tom, hto a 5yfly napnTb b B03flyxe, ebi He 
noHUMaeme, noneMy smo npou30udem. SnaTb — ne 3HaHHT noHUMaTb. BaM 6bmo 6bi nK)6onbiTHO 
y3HaTb oetacHeHi/ie 3tom «xopomo M3BecTH0M» aHOMannn. 3to KacaeTca m ocTanbHbix ntofleM. 0I/13I/ikm 
CO Bcero Mi/ipa ctexanncb 6bi, HTo6bi M3yHMTb mok) anoManbHyK) peaKumo na npnTfl>KeHMe. Ha caMOM 
flene, ecnn 6bi Bam nsbiK flewcTBHTenbHO 6bm o6menpMHnTbiM m Bce CHUTani/i 6bi Bamy Teoprno flew- 
CTBMTenbHO flOKa3aHHOM, HayHHbiM Mnp, BepoflTHO, c HeTepnenneM >Kflan 6bi Moero po>KfleHi/ifl, n yneHbie 
CTaHOBunncb 6bi b onepeAb, HTo6bi nonynnTb npuBuneruK) Bbi6pocnTb moha m3 caMoneTa! Ho, kohohho, 
caMa npeflnocbiriKa Toro, hto Bama Teopua CHUTaeTca fl0Ka3aHH0M n Bbipa>KaeTCfl Ha o6menpnHflTOM 
fl3biKe, — Henena. Byflb 3to Teopun nnn He Teopua, asnk mdh ho fl3biK, b fleMCTBHTenbHOCTH hm oflHH 
pai4MOHanbHO MbicnnLMMM nenoBeK ne npuMeT B03MO>KHOCTb TaKOM abhom 4)M3MHecKOM anoMariMM npw 
OTcyTCTBMM OHOHb BOCKoro o6"bflCHeHMfl B eo nonb3y. CnsflOBaTenbHO, TaK >Ke, KaK o5"beKTMBHO 
OTBepmyT Bamy TeopMio, OTBepmyT m Bam nsbiK, nocKonbKy 3to npocTO flpyroM cnoco6 cjDopMyriMpoBKM 
BameM TeopMM. 

KPI/inTO-MHflyKTMBMCT: A MO>KeT Bce-TaKM sflecb CKpbiBaeTcn pemenne 3aflaHH MHflyKqMM? 
flaBawTe hocmotpmm. Mto MenaeT to, hto Mbi y3HanM o fl3biKe? IVIom apryMOHT 6bm ocHOBan na 
BMflMMOM CMMMBTpMM Me>Kfly BamoM M MOSM no3Mi4MnMM. Mbi o6a npMHUMann TeopuM, KOTOpbie 
comacoBbiBariMCb c cymecTByromMMM pesynbTaTaMM 3KcnepMMeHT0B n rpotmbhmkm KOTopbix (KpoMe 
flpyr APyra) 6binM onpoBepmyTbi. Bbi CKasann, hto n HepaMMOHanbHO MbicriK), noTOMy hto Moa TeopMn 
coAep>KHT Heo6"bflCHeHHoe yTBep>KAeHMe, ho a B03pa3Mn, CKa3aB, hto na APyroM a3biKe TaKoe 
yTBep>KAeHMe 6yAeT coAep>KaTb Bama TeopMJi, no3TOMy CMMMOTpua coxpaHMnacb. Ho Tenepb Bbi 
CKa3anM, hto fl3biKM — 3T0 TeopuM M HTO coHOTaHMe npeAJio>KeHHoro MHOM fl3biKa c TeopMePi yTBep>KAaeT 
cymecTBOBanne o6"beKTMBHOM c|3M3MHecK0M anoMariMn, b OTJiMHMe ot Toro. hto yTBep>KAaeT coHOTaHMe 
pyccKoro a3biKa c o6menpMHflTOM TeopMew. 3Aecb HapymaeTca cummotpma Me>KAy HamnMM nosMLiMAMM, 
M pa35MBaeTca npuBOAMMbiPi mhom apryMOHT. 

fl3BMfl: 3to Asi^icTBMTenbHO TaK. 

KPi/inTO-MHflVKTMBUCT: f\ nonpo6yK) eme nyTb-nyTb npoacHMTb 3to. Bn HasbiBaeTe npuHqunoM 
pai4MOHanbHOCTH to, hto Teopua, yTBep>KAaiomafl cymecTBOBaHwe o6"beKTMBHOi?i c|3M3MHecKOM 
aHOMariMM, npM Bcex ocTanbHbix paBHbix ycnoBMflx mmsot MeHbme mancoB A^Tb MCTUHHbie npoA- 
CKa3aHna, hom TeopMfl, KOTopaa 3Toro He yTBep>KAaeT? 

fl3BMfl: He coBceM tbk. TeopuM, coAep>Kamne ahOManuM 6e3 ux odhficHeHUfi hmokjt MOHbrne 
mancoB, 4e/w ux KOHKypenmbi, p,ajh MCTMHHbie npeACKa3aHMfl. B o6iAeM, npMHMnn paqnoHanbHOCTM 
3aKnK)HaeTca b tom, hto TeopuM nocTyriMpyioT pj\^ pemeHMfl saAan. SHaHMT, nio6ou nocTynaT, ho 
pemaKDLUUM 3aAaHM, cnsAyeT OTsepraTb. 3to Heo6xoAMMO noTOMy, hto xopomee oGtacHOHne, 
MOAHc|Dni4npoBaHHoe TaKMM nocTynaTOM, CTaHOBHTca nnoxMM o6"bncHeHMeM. 
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KPI/inTO-MHflyKTMBUCT: Tenepb, Korfla a noHi/iiviaK), hto Me>Kfly reopnaiviM, flaioLMUMH 
HeoetacHeHHbie npeflCKaaaHna, m ocranbHbiMn reopuflMH ecTb o6"beKTi/iBHafl pasHULia; a flon>KeH 
npn3HaTb, HTO 3T0 BbimflflMT o6emaK)mm\/i p,na pemeHi/ifl saAann HHflyKunn. noxo>Ke, Bbi OTKpbinn 
cnoco5 onpaBflaib to, hto b 6yp,yin,eM Bbi 6yfleTe nonararbcn Ha reopnK) rpaBmaui/in npn HajinHnn 
TonbKO npoiunbix npo6neMHbix cmyaMUM (sKnioHaa CBUfleienbCTBO npomnbix Ha6nK)fleHMM) m paaHnqbi 
Me>Kfly xopoLUMM oetacHeHneM m nnoxuM. Bawi He npufleicn flenaib flonymeHna spofle «6yflymee, 
BepoaiHO, 6yfleT noxo>Ke na npoiunoe». 

fl3BMfl: 3to OTKpbin ne a. 

KPi/inTO-MHflyKTMBUCT: Ho, no-MoeMy, m ho fionnep. Bo-nepBbix, Honnep CHUTan, hto naynnbie 
TeopuM Boo6me Henbsa doKaaamb. Bbi cflenariH neiKoe paarpaHi/iHehne Teopm?i, flOKasbisaeivibix c 
noMombK) Ha6nK)AeHMM (kbk CHmaioT HHflyKTHBUCTbi) m reopi/iM, flOKaabisaeivibix c noMombio 
apryivieHTOB. Honnep raKoro paanHHua ne flenan. A b OTHomeHnn aaflann HHflyKMHn oh flewcTBHTenbHO 
roBopun, HTO HecMorpa na to, hto 6yAymMe npeflCKaaaHun Teopnn HeB03i\/io>KHO flOKaaaTb, Mbi flon>KHbi 
flewcTBOBaTb TaK, cnoBHO OHM y>Ke flOKaaanbi! 

fl3BMfl: 9] He flyMaio, hto oh roBopun mvieHHO TaK. A ecnn m roBopun, to na caMOM flene ne mvien 

3T0 B BMfly. 

KPI/inTO-MHflyKTMBMCT: 4mo? 

fl3BMfl: I/Inn ecnn mvien 3to b Bi/ifly, to oiuM6ancfl. iloHeiviy 3to sac TaK paccTpanBaeT? MenoBOK 
MO>KeT OTKpbiTb HOByK) Toopi/iK) (b flaHHOM cjiyHae 3nMCTeMonorMK) ilonnepa), ho bmscts c tsm 
npMAep>KHBaTbCfl y6e>KfleHMM, ev\ npoTi/iBopenaLMMX. MeM rny6>Ke Teopua, tom 6onee BepoflTOH TaKOM 

MCXOfl. 

KPI/inTO-UHflVKTMBMCT: Bbi aaflBnasTe, hto noHUMaeTe leopvwo ilonnepa nyHLue caivioro 
ilonnepa? 

fl3BMfl: 9] He anaK), p,a m mho neT flo 3Toro flena. iloHTOHi/ie, KOTopoe c|3nnoco4)bi OKasbiBaKJT 
i/icTopuHecKUM i/icTOHHMKaM i/iflOM, BecbMa M3BpameHH0, 3HaeTe nn. IVIbi, ynoHbie, ne CHMTaeM, hto 
HenoBeK, OTKpbiBLUnPi HeKyH3 TeopnK), o5naflaeT KaKHM-TO oco5biM ee noHnwiaHi/ieM. iHanpoTUB, Mbi 
peflKO o6pamaei\/icfl k opurnHajibHbiM ncTOHHUKaivi. Ohm HensMeHHO ycTapeBawT no Mepe Toro, KaK 
npo6neMHbie cuTyaMnn, BbiaBaBLUne mx, npeo6pa3yK)TCfl nofl BnnflHueivi OTKpbiTni/i. iHanpmviep, 
6onbLUHHCTBO ynoHbix b o6nacTM Teopnn OTHOcnTenbHOCTH nonrnviaioT Teopmo 3MHLUTeMHa nyHiue nero. 
OcHOBaTenM KBaHTOBOM Teopm/i npuBeni/i b nonHeMiuuM 6ecnopflflOK noHmviaHne CBoeM co6cTBeHHOM 
TeopuM. TaKoe nenpoHHoe nanano ne Heo>KMflaHHOCTb, m, BCTaB na nnenn mraHTOB, bo3mo>kho, ne TaK 
y>K M TpyflHO yBUflOTb flanbLue, neivi BUflenn ohm. Ho b nK)6oM cnyHae, ropa3AO HHTepecnee cnopi/iTb o 
TOM, HTO ecTb ncTMHa, a HO o TOM, HTO flyMaji i/inn He flyMan KaKOM-TO KOHKpeTHbiM MbicnuTenb, KaKUM 
6bi BennKi/iM OH hm 5bm. 

KPI/lilTO-MiHflyKTMBI/ICT: Xopomo, a comaceH. iHo oflny MunyTOHKy, a flyMaio, hto a noToponnncfl, 
CKa3aB, HTO Bbi He nocTynnpyeTe Hi/iKaKoPi pa3H0Bi/iflH0CTH npuHquna i/iHflyKqm/i. iHocnyiuakiTe: Bbi 
flOKa3anM, hto Teopua o 6yflymeM (o6LnenpnHaTafl Teopua rpaBHTaMnn) 6onee Hafle>KHa, neM flpyran 
Teopua (npeflno>KeHHafl mhom), fla>Ke necMOTpa na to, hto o6e ohm comacyioTCfl co bcomm 
HaSniofleHMflMH, M3BecTHbiMM B HacTOflmuM MOMOHT. nocKODbKy oGmenpuHSTafl Teopufl npHMOHMMa KaK 
K 6yflyLneMy, TaK m k npomnoMy, Bbi flOKa3anM BbicKa3biBaHMe o tom, hto b OTHomeHm/i rpaBHTaqnM 
6ydyui,ee noxo}Ke Ha npouinoe. V\ to >Ke caMoe 5yfleT Bepno bcakum pa3, Korfla Bbi flOKa3biBaeTe 
Hafle>KHOCTb Teopi/in na ochobo Toro, hto ona noflTBep>KfleHa. flanee, HTo6bi nepewTH ot 
«noflTBep>KfleHHOM» k «Hafle>KHOM», Bbi nccneflOBann o5"bflCHi/iTenbHyK) cnoco5HOCTb Teopi/iM. TaKUM 
o6pa30M, Bbi noKa3ann, hto to, hto Mbi Mornn 6bi Ha3BaTb «npnHi4i/inoM noi/icKa nyHLUnx o6"bacHeHni?i», b 
coBOKynHOCTM c HeKOTopbiMn Ha6niofleHi/iflMM — fla, m apryMOHTaMU — nodpaayMeeaem, hto 6yflyLnee 
BO MHomx OTHOLueHMflx 6yfleT noxo>Ke na npoiujioe. A 3to m ecTb npi/iHui/in HHflyKMHi/il 

Ecnn Baiii «o6'bflCHMTeJibHbiM npMHi4Mn» nenBHO Bbipa>KaeT npunqnn HHflyKunn, 3HaHMT, nornHecKH 
3T0 M ecmb npuHMnn HHflyKMHi/i. TaK hto i/iHflyKTHBM3M Bce-TaKH mcthhoh, a npuHui/in HHflyKMHn 
fleMCTBMTenbHO cneflyeT nocTynnpoBaTb, abho mtim neflBHO, npe>Kfle neM Mbi CMO>KeM npeflCKa3aTb 
6yflyLnee. 

fl3BMfl: floporoM mom! 3tot i/iHflyKTMBi/i3M - flewcTBHTenbHO CTpaiuHan 6ojie3Hb. riocne peMMCcnn, 
flDMBLueMCfl HecKonbKO coKyHfl, 6one3Hb o6ocTpMnacb eme cunbHee. 

KPI/lilTO-MiHflVKTMBI/ICT: Pai4MOHann3M ilonnepa tohho TaK>Ke onpaBflbiBaeT «nepexod Ha 
nu<-iHocmu» BMecTO pa3yMHbix apryMeHTOB? 9\ cnpaiiinBaK) TonbKO, HTo6bi nonynnTb MHc|DopMai4mo. 

fl3BMfl: ilpoLuy npomennfl. i1o3BOJibTe Mne o6paTMTbca HenocpeflCTBeHHO k cyTH Bamero 
BbicKa3biBaHMfl. fla, flOKa3an yTBep>KfleHi/ie o GyflymeM. Bbi roBopi/iTe, hto 3to 03HaHaeT, hto 
«6yflymee noxo>Ke na npoiunoe». iHy, ecnn ne saflyMbiBaTbcn o cyTn, fla, TaK KaK niodaa Teopun o 
5yflyLneM yTBep>KflaJia 5bi, hto b hokotopom CMbicne 6yflyiflee noxo>Ke na npoiujioe. iHo 3to 
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saKJiioHeHMe, hto 6yflymee noxo>Ke hb npomnoe, He ecTb ncKOMbiM npuHqun HHflyKMHn, nocKonbKy m3 
Hero Mbi He MO>KeM hh BbisecTH, hm flOKaaaib hh oflny leopuHD nnn npeflCKaaanne OTHOcmenbHO 
5yflyLnero. Hanpmviep, Mbi He CMorjin 6bi mm BocnonbaoBaibCfl, HTo6bi ornnHHTb Bamy reopmo 
rpaBHTaqm/i ot o5LnenpMHaTOM, raK ksk m la, m flpyraa no-CBoeiviy yTBep>KAaK)T, hto 6yflymee noxo>Ke na 
npoLunoe. 

KPI/inTO-MHflyKTMBMCT: Passe Mbi ne M0>KeM BbiBecTH H3 «o5"bflCHMTenbHoro npMHLiMna» HOKyto 
pasHOBMAHOCTb npuHquna HHflyKMHi/i, KOTopyK) mo>kho 6bino 6bi ncnonbsoBaTb flna OT5opa reopuM? KaK 
HacHer: «ecnM Heo6'bflCHeHHaa anoMannfl ne HMena Mecra b npomnoM, to ee npucyicTBue b 6yflyLneM 

HeBepOflTHO»? 

fl3BMfl: Her, name flOKaaarenbCTBO ne aaBucm ot Toro, HMena nn mocto b npomnoM KaKan-TO 
KOHKpeTHan anoManna. Oho CBflaano c reM, cymecTByer nn od'hacneme cyinecTBOBaHi/ifl 3tom 
aHOMannM. 

KPI/inTO-MHflyKTMBMCT: Xopoiuo. Torfla a ccjsopMyni/ipyio noTOHHee: «ecnM b HacTOJimee BpeMn 
He cymecTByeT oetflCHmenbHOM reopnn, npeflCKasbiBaiomeM, hto KOHKpeTHan aHOManun 6yAeT HMeib 
MecTO B GyflymeM, to ManoBeponTHO, hto ona 5yfleT HMOTb mocto b 6yflymeM». 

fl3BMfl: B npuHMnne 3to MO>KeT 6biTb m tbk. JImhho a cornaceH c 3tmm. OAHaKO 3to ho 
pasHOBMflHOCTb Toro, HTO «6yflyLnee BepoaTHO 6yfleT noxo>Ke na npoLunoe». Bonee Toro, nbiTaacb 
MaKCMManbHO npM6nM3MTb 3tot npuHunn k TaKOMy BUfly, bn orpaHUHnnn ero cnyHanMH «b HacTOflmeM», 
«B 6yAyLMeM» m «aHOManMfl». Ho ero i/icTUHHOCTb ne yMeHbLuaeTCfl i/i 6e3 3tmx cneunani/isaui/iM. 3to 
npocTO o6mee yTBep>KfleHMe OTHOcnTenbHO 3c|3c|3eKTMBHOCTM apryMOHTa. Kopone, ecni/i He cymecTByeT 
apryMOHTa b nonbsy KaKoro-TO nocTynaTa, snani/iT, 3tot nocTyjiaT HeHafle>KeH. ilpoiunoe, HacToainee 
nnn 6yAyLMee. AHOMani/in mtih ho anoManwa. nepnofl. 

KPI/inTO-MHflyKTMBMCT: RoHflTHO. 

fl3BMfl: B noHflTMflx «pai4MOHanbHoro apryMeHTa» nnn «o5"bacHeHi/in» neT Hunero, hto kbk-to 
oco6eHHO CBflSbiBano 6bi 6yflymee c npomnbiM. He nocTyni/ipyroT «noxo>KecTb» Hero-nM6o na HTO-nn5o. 
1/1 fla>Ke ecnn 5bi 3to cflenann, 3to 5bi He noMorno. i^oBopn na o6biAeHHOM asbiKe, caMO noHATue 
«o5"bacHeHMfl» noflpa3yMeBaeT, hto 6yAyiMee «noxo>Ke na npoLunoe», ho, tom ho Menee, oho ho HMeeT 
B BUfly HMHero oco6eHHoro OTHOcnTenbHO 5yflymero, a noTOMy, 3to ho npuHqun HHflyKLinn. ilpuHMnna 
HHflyKMUM He cyinecTByeT. He cyLMecTByeT n npoLiecca i/iHflyKMMH. Hmkto ho nonb3yeTCfl hmm mtim neM-TO 
noxo>KHM. M 6onbiue ne cymecTByeT saflann HHflyKunn. Tenepb 3to acHO? 

KPi/inTO-MHflVKTMBMCT: fla. IVlne Hy>KHO HOMHoro BpeMOHn, HTo6bi npuBecTH b nopaflOK CBoe 

MMpOB033peHMe. 

fl3BHfl: 5=1 flyMaro, bbm noMO>KeT 6onee noApo6Hoe pacGMOTpenne Bamew anbTepnaTHBHOM «TeopMM 
rpaBMTai4m/i». 

KPl/inTO-MHflyKTMBMCT: ... 

fl3BMfl: KaK Mbi peLumin, Bama Teopun o6"beKTMBHO coctomt m Teopnn rpaBi/iTamiM (o5LnenpMHflTOM 
TeopuM), MOflMcjDi/mi/ipoBaHHOM HeoetflCHeHHbiM npeflCKasaHneM OTHOcnTenbHO moha. Oh rnaci/iT, hto, 
noTepjiB onopy, a 6yfly napnTb. «noTepfl onopbi» oananaeT «OTcyTCTBMe BoafleMCTBua na moha cmibi, 
HanpaBTieHHOM BBepx», tbkmm o5pa30M, npeflJio>KeHi/ie saKnioHaeTCfl b tom, hto a ne 5yfly 
BocnpuHMMaTb «cmiy» rpaBHTaui/in, KOTopaa, b npoTHBHOM cnyHae, noTanyna 6bi Mens bhi/13. Ho b 
cooTBOTCTBUM c o5meM TeopnoM OTHOCMTenbHOCTi/1, rpaBHTaqua — 3to He cuna, a npoaBnenne 
MCKpuBJieHHOCTM npocTpaHCTBa-BpeMOHM. 3Ta ncKpuBTieHHOCTb o6"bflCHaeT, noHeMy npeflMOTbi, ne 
MMeHsmne onopbi, kbk a i/inn 3eMna, co BpoMeneM npM6nM>KaK3Tca flpyr k APyry. QjieflOBaTenbHO, b 
CBOTe coBpeMOHHOM cjDi/isMKM Baiiia Teopi/ia, no-BMflMMOMy, yTBep>KflaeT, hto na Mena eosdeucmeyem 
HanpaBTieHHaa BBepx cuna, KOTopaa Heo6xoAHMa, HTo6bi yflep>KMBaTb Mena na nocToaHHOM 
paccToaHHM OT SeMDM. Ho OTKyAa 6epeTca 3Ta cuna, m kbk ona ce5a boaot? HanpuMep, hto tbkoo 
«nocToaHHoe paccToaHne»? Ecnn 6bi 3eMna Hanana flBuraTbca bhh3, OTpearnpoBan 6bi a MrnoBeHHO, 
HTo6bi ocTaTbca Ha tom >Ke BbicoTe (hto flonycTuno 6bi CBa3b 5onee 6bicTpyio, hom CKopocTb CBOTa, hto 
npoTMBopenuT flpyroMy npuHui/iny OTHOci/iTenbHOCTn) nnn HHctDopMaqua o tom, rfle Haxofli/iTca 3eMna, 
CHaHana flocTurna 6bi Mena co CKopocTbio CBOTa? Ecnn tbk, to hto nepenocuT 3Ty HHctDopMaqmo? Ecnn 
3T0 HOBbiM BMfl BODHbi, ncnycKaeMOM SoMfieM, TO KaKMM ypaBHeHi/iaM OH noflHMHaeTca? riepeHOCMT nn 
OH 3Heprmo? KaKOBO ero KBaHTOBO-Mexani/iHecKoe noBefleni/ie? Mnn a oco5biM o6pa30M OTpearnpyio na 
cymecTByiomMe Bonnbi, nanpuMep, CBOTOBbie? B 3tom cnynae ncHe3HeT nn anoManna, ecni/i Me>Kfly 
MHOM n SeMJiePi noMecTi/iTb CBeTOHenpoHULiaeMyK) neperopoflKy? fla i/i pasBe 3eMna 6onbLueM nacTbio 
He CBeTOHenpoHMLiaeMa? ffle nannHaeTca «3eMTia»: hto onpeAenaeT noBepxHOCTb nafl KOTopoM a 
flon>KeH napnTb? 

KPl/inTO-UHflVKTMBMCT: ... 
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fl3BMfl: Konn Ha to noiujio, hto onpeflenaeT to, rfle HaHUHatocb a? Ecnn a 6yfly Aep>KaTb Tfl>KenbiM 
npoAMOT, OH TO>Ke 6yfleT napnTb? Ecjim TaK, to caMoneT, b KOTopoM a neTen, wior 6bi BbiKTiKDHHTb 
flBuraTenn i/i aBapnn 6bi ne nponaoiuno. Mto cneflyeT CHUTaTb «flep>KaHMeM»? YnafleT jim caMoneT, 
ecni/i a Bflpyr OTnymy pyHKH Kpecna? A ecn\A sto BoaflOMCTBue ne pacnpocTpaHaeTca na Bemn, KOTopbie 
a flep>Ky, to KaK 5biTb c moom ofle>KflOM? OHa noTaHOT wieHa bhm3 m b kohmo kohmob nory6MT wieHa, ecnn 
a cnpbimy c 6aiuHM? A KaK HacHOT nocneflHero o6efla? 

KPI/inTO-l/IHflyKTMBUCT: ... 

fl3BMfl: 9] Mor 5bi npoflon>KaTb do decKOHe^Hocmu. CyTb b tom, hto mom flonbtue Mbi 
paccMaTpuBaeM nocneflCTBi/ia npeflno>KeHHOM Baivin aHowianuM, tom 6onbiue Mbi HaxoAUM BonpocoB, Ha 
KOTopbie hot otbotob. I/I Aeno p,s>v.e He b tom, hto Bama Teopua He aaKOHHena. 3th Bonpocbi — duneM- 
Mbi. KaK 6bi Ha hmx hb OTBeTuriM, ohh co3AaK3T HOBbie saAaHW i/i tom caMbiM nopTaT 
yAOBJieTBopHTenbHbie o5"bacHeHMa APyrwx aBneni/iM. 

KPI/inTO-MHflyKTMBl/ICT: ... 

fl3BMfl: TaKMM o6pa30M, Bam AonoriHMTenbHbiM nocTynaT aBnaoTca ne npocTO Msni/iiuHmvi, a 
nono>KMTenbHO nnoxmvi. B o6meM cnyHae, MSBpamenHbie, ho hb onpoBepmyTbie TeopwH, KOTopbiB MoryT 
6biTb npBAJio>KBHbi 5b3 noAroTOBKM, pacnaAaioTca na abb KaTBropwH. OAHa — 3to Teopm/i KOTopbie 
nocTyriMpyioT HBHa6nioAaBMbiB KaTBropnM, KaK HacTmibi, HeBaamvioAeMCTByroiAMB c nK)6oM APyroM 
MaTBpi/iBM. l/lx MO>KHO OTBBpmyTb 3a TO, HTO OHH HHHBro HB peiuaKDT («6pMTBa OKKaMa», BcnM xothtb). a 
BCTb TBopMi/i, noAo6HbiB BaujBM, KOTopbiB npBACKaabiBaKDT HBo6"bacHBHHbiB Ha6nioAaBi\/ibiB anowianMH. 
Hx MO>KHO OTBBpmyTb aa to, hto ohm HUHoro hb pBiuaKDT M nopTaT cymBCTByiomnB pBiuBHua. riocnBiuy 

A06aBMTb, HTO OHM HB KOHCfDJIUKTyiOT C CyiABCTByKDLAmVIM OetaCHBHUaMM. Ohm JIMLUaiOT 06taCHMTBnbH0M 
CnOC05HOCTM CymBCTByiOlAMB TBOpMM, yTBBp>KAaa, HTO npBACKasanna 3TMX TBOPMM MMBKDT HCKTlKJHBHMa, 

HO HB o6"bacHaa, noHBMy. MBJibsa npocTO CKaaaTb: «rBOMBTpMa npocTpaHCTBa-BpBMBHM cboamt bmbctb 

05"bBKTbl, TlMlUBHHblB Onopbl, eCflU mOflbKO OAHMM M3 HMX HB aBTiaBTCa flSBMA, B 3T0M CJiyHaB OHa HMKaK 
Ha HMX HB B03ABMCTByBT». I/I HBBa>KHO, oGtaCHaBTCa TIM rpaBMTai4Ma KPMBM3H0M npOCTpaHCTBa-BpBMBHM 
MHM HBM-TO APyrMM. flpOCTO CpaBHMTB CBOK) TBOpMK) C COBBpUJBHHO 060CH0BaHHblM yTBBp>KABHMBM, HTO 

nopo 6yABT napMTb, mbatibhho cnycKaacb bhm3, noTowiy hto k HBMy ASMCTBMTBnbHO 6yABT npMno>KBHa 
AOCTaTOHHaa nanpaBnoHHaa BBBpx CMna co CTopoHbi B03Ayxa. 3to yTBBp>KABHMB — cjibactbmb HaiiiBM 

CymBCTByiOLUBM 06"baCHMTBnbH0M TBOpMM O TOM, HTO TaKOB B03AyX, n03T0My, B OTTIMHMB OT BaiUBM 
TBOpMM, OHO HB Bbl3blBaBT noaBJIBHMa HOBOM 3aAaHM. 

KPI/iriTO-l/IHflyKTi/IBMCT: 9\ noHMMaK) 3to. Bbi hb MomM 6bi noMOHb mhb hpmbbctm b nopaAOK mob 

MMpOB033pBHMB? 

fl3BMfl: Bbi HMTariM mok) KHMry CmpyKmypa peanbHocmu^ . 

KPrniTO-UHflVKTMBUCT: 9] co5MpaK)Cb 3to CABnaTb, ho CBMHac a npomy homolam b pa3pBLUBHMM 

BBCbMa CnB14MC|3MHBCKOrO 3aTpyAHBHMa. 

fl3BMfl: 9] Bac cnyLuaK). 

KPI/inTO-MHflyKTMBI/ICT: Cno>KHOCTb b cnoAyioiABM. KorAa a BcnoMMHaio Ham c BaMM pa3roBop, a 

nOTlHOGTbK) y5B>KABH, HTO BamB npBACKa3aHMB TOrO, HTO npOM30MABT, BCJIM Bbi MTIM a cnpbirHBM c 

5amHM, HB 6bmo BbiBBABHO M3 TaKOM MHAyKTMBHOM rMnoTB3bi, KaK «6yAyLUBB noxo>KB Ha npomnoB». Ho 
B03BpaLAaacb m ocMbicriMBaa o6LAyK) norMKy CMTyauMM, a 6oiocb, hto no-npB>KHBMy hb noHMMaio, KaK 3to 
B03M0>KH0. PaccMOTpMM cbipbB A^^ AOKa3aTBnbCTBa. riBpBOHaHanbHO a AonycTMn, hto npomnbiB na- 
6nioABHMa m A^AyKTMBHaa norMKa — 3to npocTO cbipbo. 3aTBM a npM3Han, hto Ba>KHa m TBKyiAaa 
npo6nBMHaa CMTyaqMa, noTOMy hto naM hbo5xoammo A0Ka3aTb cboio tbopmhd, KaK 6onBB HaAB>KHyK) no 

CpaBHBHMK) C BB CyiABCTByiOlAMMM KOHKypBHTaMM. A HOTOM MHB npMmnOCb yHBCTb, HTO OrpOMHbIB 
KJiaCCbl TBOpMM MO>KHO MCKTllOHMTb C nOMOLAbK) OAHOfO TOTlbKO apryMBHTa, OOTOMy HTO OHM 

npBACTaBJiaKDT co5om nnoxMB o6"bacHBHMa, m hto npuHUMnbi paMMonanbHOCTM mo>kho BKnwHMTb y>KB b 
cbipbB. Mbfo a HB Mory nonaTb, TaK 3to Toro, KaK m3 3Toro cbipba — npouinbix Ha5nK)AeHMM, 
HacmofiLU,ux npo6nBMHbix CMTyauMM m ee'-iHbix npMHMMnoB jiohmkm m paMMonanbHOCTM, KOTopbiB hb 
A0Ka3biBaK)T BbiBOAbi M3 npomnofo b 6yAyLABB — noaBnaBTca AOKaaaTBUbCTBO 6yAyiAMX npBACKa3aHMM. 

Ka>KBTCa, HTO 3ABCb HB XBaTaBT norMHBCKOrO 3BBHa. Mbi TAB-TO ASnaBM CKpblTOB AOnyLABHMB? 

fl3BMfl: Hbt, c norMKOM bob b nopaAKB. To, hto bn Ha3biBaBTB «cbipbBM», na caMOM p,ene y>KB 

COABp>KMT yTBBp>KABHMa O 5yAyLUBM. JlynmHB M3 CyiABCTByiOlAMX TBOpMM, OT KOTOpblX HBnb3a riBFKO 

0TKa3aTbca, noTOMy hto ohm pomaioT 3aAaHM, y>KB coABp>KaT npBACKasaHMa OTHOCMTonbHO 6yAyLAero. M 
3TM npBACKaaaHMa HBnb3a OTAoriMTb ot ocTanbHoro coABp>KaHMa tbopmm, hto Bbi nbiTariMCb CAonaTb, 
noTOMy HTO B 3T0M CJiyHaB 6yABT McnopHBHa o5"bacHMTBnbHaa cnocoGnocTb 3tmx tbopmm. 
CnBAOBaTBJibHO, nK)6aa HOBaa TBopMa, KOTopyio Mbi npoAJiaraBM, Aon>KHa 6biTb nu6o comacoBana c 

CyiABCTByroiAMMM TBOpMaMM, COABp>KaiAMMM HBKOTOpbIB HaMBKM Ha TO, HTO MO>KBT CKa3aTb O 6yAyLABM 

HOBaa TBopMa, nu6o ona Aon>KHa npoTMBopBHMTb HBKOTopbiM cyLABCTBytoiAMM TBopMaM, HO o5paLAaTbca 
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K saflanaM, nocTaBneHHbiM era, flasafl anbiepHaTMSHbie oGtacHeHun, KOTopbie BHOBb orpaHUHneaiOT to, 
HTO OHa MOKBT CKasaTb o 5yflymeM. 

KPI/lilTO-UHflyKTMBI/ICT: TaKMM o6pa30M, y Hac hbt HHKaKoro npuHquna paccy>KfleHMfl, KOTopbiM 
roBopuT, HTO 5yflymee 6yfleT noxo>Ke Ha npomnoe, ho y nac ecTb c|3aKTHHecKne reopi/in, KOTopbie 3to 
yTBep>KflaK)T. A ecTb nv\ y nac cf^aKTHHecKne reopnn, KOTopbie neaBHO coflep>KaT orpaHnneHHyio 
pasHOBMAHOCTb MHflyKTMBHoro npuHquna? 

fl3BMfl: Hot. HaiuM leopnn npocTO yTBep>KflaK)T hto-to OTHOcmenbHO 6yflymero. iloBepxHOCTHO 
nio6aa leopufl o 6yAymeM HOflBHO coflep>KHT to, hto SyAymee KaKHM-io o6pa30M 6yAeT «noxo>Ke hb 
npoLunoe». Ho Mbi ysHaeivi, b kbkom OTHOiiieHi/in, no yTBep>KAeHmo reopnn, 6yAyiAee 6yAeT iloxoKe Ha 
npoLunoe, TonbKO TorAa, KorAa y nac ecTb aia leopna. Tohho tbk >Ke Bbi Mornn 5bi CKaaaib, hto 
nocKonbKy Hanin reopm/i CHmatoT, hto onpeAenennbie nepibi peanbHOCTH OAnnaKOBbi bo boom 
KOCMW-iecKOM npocmpaHcmee, ohm nenBHO coAep>KaT «npocTpaHCTBeHHbm npi/iHi4i/in HHAyKMm/i» 
OTHOcmenbHO Toro, hto «6nM>KHee noxo>Ke na AaJit.Hee». IVlne xoTenocb 5bi BbiAonnTb, hto b modoM 
npaKTMHecKOM cwibicne cnoBa «noxo>KMM» Hanin HacToamne Teopnn roBopnT, hto 5yAymee He 6yp,eT 
noxo>Ke Ha npomnoe. Hanpmviep, KOCMOJiornHecKoe «Bonbiuoe C>KaTMe» (noBTopnoe paapyiueHMe 
BceneHHOM p,o npeBpameHna b OTAenbHyto TOHKy) — sto co5biTMe, KOTopoe npeACKasbiBaHDT HOKOTopbie 
KOCMonori/i, ho KOTopoe bo Bcex dpmmecmx CMbicjiax HacTonbKO wianoBepoaTHO b HacTOflLAee Bpeivifl, 
HacKonbKO 3T0 TonbKO B03M0>KH0. CaMM saKOHbi, ncxoAfl M3 KOTopbix Mbi npeACKasbiBaoM ero 
noflBnenne, k STOiviy nenprnvieHMMbi. 

KPi/lilTO-MMflyKTMBMCT: B 3tom a y6eAMTicfl. nonpo6yK) wcnonbsoBaTb nocneAHi/iM apryivieHT. IVlbi 
Bi/iAonn, HTO 6yAymMe npeACKaaanna mo>kho AOKaaaTb, BSbiBaa k npuHui/inaivi paMHOHanbHOCTH. A hto 
AOKasbiBaoT i/ix? Ohh >Ke KaK-Hi/iKaK ne flBnaioTca hmcto nornHecKHMH ncTMHaiviM. ilooTOMy B03MO>KHbi 
ABa BapnaHTa: ohm ni/i6o TO>Ke ne AOKaaanbi; ni/i6o AOKaaaHbi c nowioLUbK) kbkhx-to eme Hen3BecTHbix 
cpeACTB. B nK)5oM CJiynae AOKaaaTenbCTBO SAOcb OTcyTCTByeT. 9\ y>Ke ne noAoapoBaio SAScb CKpbiTyK) 
saAany HHAyKMHn. TeM ne Menee, yHMHTO>KMB saAany HHAyKMHn, He OTKpbinn nn Mbi noA nePi APyryto 
ctDyHAaivieHTanbHyK) saAany, KOTopaa TO>Ke CBaaaHa c OTcyTCTBi/ieM AOKaaaTenbCTB? 

fl3BMfl: Hto AOKasbiBaoT npi/iHi4nnbi paMHOHanbHOCTH? KaK o6biHHO, apryivieHT. Mto, nanprnviep, 
onpaBAbiBaeT to, hto Mbi nonaraeMCJi na saKOHbi dedyKU,uu, KpoMe Toro, hto nK)5afl nonbiTKa AOKaaaTb 
i/ix nornHecKM AOJi>KHa booth nM6o k nopoHHOMy Kpyry, jim5o k 5ecK0HeHH0M perpeccnn? Ohw AOKaaaHbi, 
noTOMy HTO aaMOHOw sbkohob p,eR)/Kuy\v\ HeB03M0>KH0 ynyHiuHTb hm oaho o5tflCHeHne. 

KPI/inTO-l/IHflyKTMBMCT: Ho-MoeMy, 3to ho cjii/ilukom HaAe>KHaa ocHOBa p,m hmctom nornKH. 

fl3BMfl: Ona ne a6conK)THa HaAe>KHa. I/I naM hb cneAyoT o>KMAaTb 3Toro ot nee, nocKonbKy 
jiornHecKoe paccy>KAeHMe — npoLiecc ho MOHee ctDM3HHecKHM, hom paccy>KAeHi/ie HayHHoe, a noTOMy OMy 
npucyma OLUM6oHHOCTb. SaKOHbi nornKM ho caMOOHeBi/iAHbi. EcTb tikjam, «MaTeMaTMHecKMe 
i/iHTyMTi/iBMCTbi», KOTopbio ocnapuBaKDT TpaAMMMOHHbie aaKOHbi ASAyKMHi/i (nornHecKne «npaBMna 
BbiBOAa»). 9\ BepHycb k mx CTpaHHOMy Mi/ipoBoaapeHMio b rnaBe 10 CmpyKmypbi peanbHocmu. 
HeB03M0>KH0 doKasamb, hto ohm 0LiJM6aK)Tca, ho a npueedy doeodbi b nonbsy Toro, hto ohm 
oiuM6aK)TCfl, M yBopen, hto mom apryMSHT onpaBAbiBaoT 3tot buboa- 

KPrniTO-UHflVKTMBI/ICT: TorAa, shbhmt, Bbi CHMTaoTe, hto ho cyLAecTByeT «3aAaHM AeAyKMMM»? 

flSBMfl: Hot. f\ ne AyMaio, hto npM o6biHHbix cnoco6ax AOKaaaTenbCTBa bnboaob b nayKe, 

C|3MnOCOCtDMM MHM MaTOMaTMKO MO>KeT B03HMKHyTb KaKafl-nM6o SaABHa. OAHaKO, MHTepeCBH TOT cf)aKm, 

HTO c|3M3MHecKaa BceneHHan AonycKaeT npoqeccbi, cosAaioiAMe snaHMe o caMOM ce6e m o APyrMX bolabx. 
Mbi paayMHO MO>KeM nonbiTaTbca o6"bflCHMTb stot c|3aKT tohho tbk >Ke, kbk o6"bflCHaeM APyrwe 
c|3M3MHecKMe cjDaKTbi, TO BCTb HBpB3 o5'bficHMT6nbHbi6 TBopMM. B maBB 6 CmpyKmypbi peanbHocmu Bbi 

BMABTIM, HTO CHMTaK) npMHMMH TbIOpMHra yMBCTHOM B A^HHOM CJiyHaB TBOpMBM. Oh maCMT, HTO MO>KHO 

nocTpoMTb roHBpaTop BMpTyanbHOM peanbHOCTH, ponepTyap KOToporo coabp>kmt Ka>KAyK) cJdmsmhbckm 

B03M0>KHyK) CpBAy. ECTIM npMHMMH TbIOpMHra aBTIflBTCa CjDMSMHBCKMM SaKOHOM, HTO SI AOKasan, SHaHMT, 
Mbi HB AOJDKHbl yAMBTIflTbCfl, o6Hapy>KMB, HTO MO>KeM COSAaBaTb TOHHbIB TBOpMM 0 pBaJTbHOCTM, nOTOMy 

HTO 3TO npocTO BMpTyanbHafl poajibHOCTb b asmctbmm. KaK cjDaKT bo3mo>khoctm napoBbix ABMraTBJiBM — 

HBnOCpBACTBBHHOB Bbipa>KBHMB npMHMMHOB TBpMOAMHBMMKM, TBK M CjDaKT, HTO HBJTOBBHBCKMM pasyM 

cnoco56H co3AaBaTb snaHMB, — HBnocpBACTBBHHOB Bbipa>KBHMB npMHi4Mna TbiopMHra. 

KPrniTO-UHflyKTMBMCT: Ho OTKyAa naM msbbctho o6 ucmuHHOcmu npMHMMna TbKjpMHra? 

fl3BMfl: KOHBHHO, 3T0 HBM HBM3BBCTH0... Ho Bbi 60MTeCb, HTO BCJIM Mbi HB CMO>KBM AOKasaTb 

npMHMMn TbiopMHra, to onnTb noTspsBM onpasAaHMB Toro, hto nonaraoMCfl na naynnbiB npBACKaaaHMfl? 
KPMnTO-MHflVKTMBMCT: 3, Aa. 

fl3BMfl: Ho Mbi y>KB nBpBLuriM k cobcbm APyroMy Bonpocy! CoMHac Mbi o6cy>KAaBM OHBBMAHbiM 

CpaKm 0 C|3M3MHBCKOM pBaJlbHOCTM, a MMBHHO, HTO OHa MO>KBT A^BBTb HaAB>KHblB npBACKasaHMS O CaMOM 
CB6b. Mbi nblTaBMCa 06"baCHMTb 3T0T C|3aKT, HT06bl nOMBCTMTb BrO B TB >KB paMKM, B KOTOpblX HaXOASTCfl 
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Bce ocianbHbie nsBecTHbie hbm c|3aKTbi. 9] roBopun o tom, hto, bo3mo>kho, sflecb flePicTByeT 
onpefleneHHbiM aaKOH c|3I/13mkm. Ho ecnn a oiuM5ancfl, Ha cawioM flene, fla>Ke ecnn 6bi wibi coBcewi He 
Momn oetflCHMTb 3T0 saMeHaTejibHoe cbomctbo peanbHOCTH, 3to hm na Moiy ne noBnujino 6bi Ha 
flOKaaarenbCTBO nio6oM HaynnoM Teopnn. RocKoribKy 3to hm na Mory ne yxyflLunno 5bi oetflCheHna 
TaKOM TeopuM. 

KPI/inTO-MHflyKTMBMCT: Y Mena saKOHMnnncb apryivieHTbi. MoPi HHTenneKT y6e>KfleH. TeM ne 
wienee, a flon>KeH coanaTbCfl, mto Bce eme MyBCTByK) neHTO, mto Mory onucarb KaK «3MOMHOHanbHoe 

COMHeHMe». 

fl3BMfl: Bo3MO>KHO, BaM noMO>KeT Moe nocneAHee aaMenaHne, ne o rex cneunclDMHecKMX 
apryMenrax, o KOTopbix Bbi roBopi/inn, a o HenpaBunbHOM npeflCTaBneHnn, ne>KaLneM b ocHOBe MHorux 
1/13 Hi/ix. Bbi shaeie, hto 3to nenpaBunbHoe npeflCTaBneHne, ho, bo3mo>kho, Bbi eme ne BKriKDHmin b CBoe 
MnpoBoaspeHne cneACTBun 3Toro. l\/!o>KeT 6biTb, mvieHHO 3to m aBnaeicfl mctohhmkom Bamero 

«3MOm/10HanbHOrO C0MHeHMfl». 

KPI/inTO-MHflyKTMBMCT: npoflo;i>KaMTe. 

fl3BMfl: HenpaBi/inbHoe npeflCTaBneHi/ie o caivioM npupoAS apryMenra m oetacHeHnn. Ka>KeTCfl, mto 
Bbi AonycKaere, hto apryivieHTbi n o5"bflCHeHna, KOTopbie onpaBAbiBaioT AePicTBua b cooTBeTCTBHn c 
KOHKpeTHOM ToopnePi, mvieioT dpopMy MaTeMaTunecKnx AOKaaaTenbCTB, HanpaBnennbix ot AonymenuM k 
BbiBOAaM. Bbi MLueTe «cbipbe» (aKcuoMbi), m KOToporo Mbi Asnaeivi BbiBOAbi (TeopeMbi). Jlori/iHecKan 
CTpyKTypa TaKoro Tuna, CBaaaHHaa c Ka>KAbiM yAaHHbiM apryivieHTOM nnn oetflCHenneM, ASMCTBHTenbHO 
cymecTByeT. Ho npouecc AOKaaaTenbCTBa ho HannHaeTca c «aKCMOM» m He saKaHHUBaeTca «BbiBOAOM». 
Oh CKopee HaHMHaeTca rAe-TO nocpeAnne c BapnaHTa, n3o6Mnyiomero HecooTBeTCTBUflMH, npo5enaMM, 
HeonpeAeneHHOCTflMM m HeyiviecTHbiiviM BbiKnaAKaiviH. Bce 3tm HOAOCTaTKi/i noABepraioT KpnTHKe. 
flenaioTCfl nonbiTKH aaiviennTb OLUi/i5oHHbie Teopnn. Teopnn, KOTopbie Kpi/iTHKyioT m aaMenflioT, o6biHHO 
coAep>KaT HOKOTopbie aKcuoMbi. no3TOMy OLUi/i5oHHO nonaraTb, hto AOKaaaTenbCTBO HannHaeTCfl c 
TeopuM, KOTopbie, B KOHOHHOM MToro, cny>KaT ero «aKci/ioMaMM», nnn mto 3ti/i Teopi/iH onpaBAbiBaioT 
AOKaaaTenbCTBO. floKaaaTenbCTBO saKaHMi/iBaeTcn — 3Kcnepm\/ieHTanbH0 — KorAa Ka>KeTCfl, mto oho 
noKaaano yAOBnoTBopnTenbHOCTb CBJiaaHHoro c hum o5"bflCHeHMn. ilpunaTbie «aKci/ioMbi» ne flBnaioTCfl 
OKOHMaTenbHbiMi/i h Heocnopi/iMbiMM y6e>KAeHi/iflMM. 3to npocTO SKcnepmvieHTanbHbie oetacHi/iTenbhbie 
TeopuM. 

KPI/inTO-MHflyKTMBMCT: lloHflTHO. floKaaaTenbCTBO — 3to homto, OTnuMHoe ot p,ep,yKU,]A\A m 
HecymecTByiomeM HHAyKMHn. Oho hm na Mewi ne ocHOBbiBaeTca m HUMeivi ne onpaBAbiBaoTcn. fla 3Toro m 
He Hy>KHO, noTowiy mto ero qenb — pemaTb saAaMU, noKaaaTb, mto Aannoe oGtacHehne pemaoT AaHHyio 
saAaMy. 

fl3BMfl: flo6po no>KanoBaTb b Hamy KOMnanmo. 

3KC-l/!HflyKTI/!BI/1CT: Bce 3tm roAbi MyBCTBOBan ce6fl TaK yBepoHHO b cboom BennKOM SaAaMe. 9\ 
MyBCTBOBan ce6fl nacToribKO Bbiiue Apeeni/ix HHAyKTHBi/icTOB m BbicKOMKH ilonnepa. I/I Bce 3to BpeMfl n 

CaM 6bm KpHHTO-MHAyKTMBMCTOM, Aa>Ke He nOAOapOBan 3TOro! MHAyKTHBHaM — ASMCTBHTenbHO 

6one3Hb. Oh ocnennaeT. 

fl3BMfl: He cyAUTe ce6fl cnmuKOM CTporo. Tenepb Bbi naneMMJincb. Ecnn 5bi TonbKO Bcex 
ocTanbHbix 6onbHbix mo>kho 6bmo naneMHTb CTonb >Ke nerKO c noMombK) npocToro apryivieHTa! 

3KC-MHflyKTMBMCT: Ho KaK a Mor 6biTb CTonb cnen? TonbKO noAyiviaTb, mto a KaK-TO Howii/iHupoBan 
Ronnepa na fleppnAOBCKyio npewinK) aa Henenbie yTBep>KAeHna b to BpeMfl, KaK oh peiiinn saAaMy 
MHAyKMUMl O mea culpa! Cnaci/i nac Bor, m6o Mbi co>KrnM CBJiTorol Mne y>KacHO cthaho. 9\ ne BM>Ky 
MHoro BbixoAa, KpoMe KaK cnpbirnyTb c 5aiuHM. 

fl3BMfl: 9\ yBepoH, mto b 3tom hot Heo6xoAHMOCTM. Mbi, nocneAOBaTeni/i Ronnepa, CMHTaeivi, mto 
BwiecTO Hac Aon>KHbi yivinpaTb Hamn Teopi/in. flpocTO Bbi5pocMTe c 5aiuHM undyKmueusM. 

3KC-MHflyKTMBMCT: TaK a m CAenaiol 



TepMHHOJiorHfl. 

KpunTO-MHAyKTMBMCT - MOnOBOK, KOTOpbIM CMMTaOT, MTO Heo6oCHOBaHHOCTb MHAyKTMBHOrO 

paccy>KAeHMfl noAHHiviaeT cepbeanyio ctDMnococ|3CKyK) saAaMy, a mvieHHO, KaK onpaBAaTb ro, mto Mbi 
nonaraeMCfl na nayMHbie Teopnn. 

GneAyiomee, MOTBepToe ochobhoo HanpaBnenne, — Teopua 3BonK)i4i/iM, KOTopan OTBOMaeT na 

BOnpOC «MTO TaKOe >KM3Hb?» 
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Fjiaea 8. BajKHOCXb ^ii3hm. 

C flpesHeMiuMX speivieH hohtm flo fleBflTHaflMaroro seKa CHmanocb flOKaaaHHbiM, hto Tpe6yeTCfl 
KaKan-TO oco6afl o>KMBnaK3mafl cuna nnn OKMBnaromnPi ctDaKTop, HTo6bi sacTaBHTb Marepmo, m KOTopoM 
cocTOflT >KHBbie opraHH3Mbi, BecTM ce6fl secbivia ornnHHO ot flpyroM Marepni/i. B fleMCTBrnenbHOCTM 3to 
osHanano 6bi, hto bo BceneHHOw cymecTByer rbs BUfla Marepnn: >Kueaa Maiepufl m Hexueaff Maiepufl c 
cymecTBeHHO OTnuHaKDini/iMncfl cJananHecKHMH CBOMCTsaiviM. PaccMorprnvi >kmbom opraHHSM, Hanpmviep, 
wieflBeflfl. OoTorpacfjMfl wieflBefla b HeKOTopbix OTHomeHUflx noxo>Ka Ha >KMBoro MeABeflfl. Tohho laK >Ke 
Ha Hero noxo>KM Bce He>KMBbie o6'beKTbi, Hanpmviep, MepiBbiw MeflBeflb nnn, Becbivia orpannHeHHO, 
C03Be3flMe BonbiuoM IVieflBeAHUbi. Ho TonbKO >KMBaa Marepua MOKer norHaibCfl aa BaiviM b necy, Korfla 
Bbi npflHeiecb aa flepesbflMH, noMMaib Bac m paaopBaib na KycKH. He>KMBbie npeflMeibi HHKorfla ne 
flenaH3T Hunero CTonb MeneHanpasneHHoro — no KpawHew Mepe, raK flyMann b flpeBHOCTH. Kohohho, 
flpoBHHe n\opy\ HHKorfla ne BUflsni/i ynpaBnaeivibix paKei. 

flna ApucTOTena m flpyri/ix flpesHnx c|3miococ|30B HaM6onee saivieTHbiivi KanecTBOM >kmbom Maiepnn 
5bma ee cnoco6HOCTb i/iHULinnpoBaTb flBM>KeHne. Ohm nonarann, hto Korfla He>KMBaa Marepun, 
Hanpmviep, Kaivienb, naxoAHTca b cocToanm/i noKoa, ona ne npnAer b ABM>KeHMe, noKa KTO-HnSyAb ne 
OKa>KeT Ha nee BOSAeMCTBue. Ho >KMBaa Marepi/ia, Hanpmviep, MOAseAb b coctoahmm amviHOM cnnHKH, 
ivio>KeT HaxoAHTbca b cocTOflHun noKoa, a aaieivi nanaTb ABuraibCfl 5e3 OKaabiBaeivioro na nero 
B03AeMCTBHfl. BnaroAapfl coBpeivieHHOi?! nayKe Mbi nerKO ivio>KeM o6Hapy>KMTb cna6bie MecTa laKnx 
o6o5LMeHi/iM, M Aa>t<e caivia hasa «i/iHm4nai4m/i ABM>KeHi/ifl» renepb Ka>KeTcn noHaioM OLiJM6oMHo: Mbi 
3HaeM, HTO MOABeAb npocbinaeTca M3-3a aneKipoxuMnnecKnx npoqeccoB, nponcxoAfliAnx b ero rene. 
Ohm Moryi B03HMKHyTb i/i3-3a BHemnux «B03AeMCTBMM», Hanpmviep, noBbiLueHna leivinepaTypbi, v\nv\ noA 
BriHaHneM BHyrpeHHi/ix 6i/ionori/iHecKMX nacoB, KOTopbie 3aAeMCTByK)T MeAJieHHbie xmvii/iHecKne peaKquM 
AJifl coxpaHeHUfl pmivia. XmviMHecKi/ie peaKum/i — ne 5onee neivi ABM>KeHne aioivioB, noaioiviy ivieABOAb 
Hi/iKorAa He HaxoAmcn b cocToaHHH nonnoro noKoa. C APyroM CTopoHbi, ^Apo ypana, KOTopoe >Ki/iBbiM 
onpeAeneHHO ne flBnaeTCJi, M0>KeT ocTaBaTbca Hei/i3MeHHbiM b TeneHne MunnnapAOB nei, a noTOM, 6e3 
KaKoro 5bi to hm 6bmo BnnflHua pe3KO n BHe3anH0 M3MeHm cbokd CTpyKiypy. TaKmvi o5pa30M, ocHOBHoe 
coAep>KaHMe v\p,ev\ ApucTOTenfl ceroAHfl HUMero ne ctomt. OAHaKO oh Bepno ynoBun OAHy Ba>KHyK) BOLAb, 
KOTopyio 6onbiuMHCTBO coBpeivieHHbix MbicnmeneM noHmviaioT nenpaBunbHO. ilbiTancb CBfl3aTb >KM3Hb c 

OCHOBHOM CtDM3MHeCK0M KOHMenqneM (XOTfl M OIUM6oMHOM ABM>KeHMeiVl), OH npM3Han, HTO >Kl/l3Hb — 3T0 

c|3yHAaivieHTanbHoe flBnenne npupoAbi. 

flBnenne «4)yHAaMeHTanbHO», KorAa or ero noHmviaHUfl 3aBMcm AOCTaioMHO rny6oKoe noHi/iiviaHi/ie 
Mnpa. IVlHeHMfl OTHOcmenbHO loro, KaKne acneKibi Mupa ctomt noHSTb, a cneAosaTenbHO, m 
OTHOCMTenbHO Toro, HTO flBnaoTCfl rnySoKUM n ctayHAaivieHTanbHbiivi, 6e3ycnoBHO pa3AenflioTCfl. Oahm 
roBopaT, HTO nio5oBb — caMoe c|3yHAaivieHTanbHoe asneHne b ivinpe. flpyrne CHUTaioT, hto KorAa 
HenoBOK BbiynuT HaM3ycTb onpeAenennbie CBfliAennbie TeKCTbi, oh noMivieT Bce, hto ctout noHSTb. 
lloHmviaHi/ie, o KOTopoM roBopio a, Bbipa>KaeTCfl b 3aK0Hax ct3i/i3MKM, b npuHunnax nornKH i/i c|Dnnococt3MM. 
«Bonee rny6oKoe» noHmvianne — 3to noHmvianne, KOTopoe o5naAaeT 6onbLueM o5o5LueHHOCTbio, 
coAep>KHT 6onbiue CBfl3eM Me>KAy, na nepBbm B3rnflA, pa3nMHHbiMi/i ncTi/inaivin, o6"bacHfleT 6onbLije c 
MeHbiumvi KonnnecTBOM Heo6"bflCHeHHbix AonyLAehi/iM. Caivibie cjDyHAaivieHTanbHbie flBneHUJi bxoa^t b 
o6"b5qcHeHMe iviHori/ix APyrux flBneHnw, ho i/ix mo>kho oetncHHTb TonbKO c noivioiAbio ocHOBHbix 3aK0H0B m 
npuHMnnoB. 

He Bce cjDyHAaivieHTanbHbie flBneHUfl mvieioT 3HaHMTenbHbie c|3i/i3MHecKne cneACTBua. fpaBHTaMUfl 
mvieoT TaKne cneACTBun n, AebicTBi/iTenbHO, flBnaeTca c|3yHAaMeHTanbHbiM flBneHneivi. Ho npaivibie 
cneACTBMfl KBaHTOBOM HHTepct3epeHi4i/in, Hanpmviep, KapTUHbi TeneM, onucannbie b rnase 2, He CTonb 
BennKM. l/lx Aa>Ke AOCTaTOHHO cno>KHO o6Hapy>Ki/iTb tohho. Teivi ne Menee, Mbi BHAenn, hto KBaHTOBan 
i/iHTepc|DepeHi4Mfl — 4)yHAaMeHTanbHoe asneHne. TonbKO nonas ero, Mbi MO>KeM noHSTb ochobhom dpavj 
o c|DH3MHecK0M peajibHOCTM — cyiAecTBOBanne napannenbHbix BcenehHbix. 

flna ApucTOTenfl 6bmo oneBHAHO, hto TeopeTunecKH >Ki/i3Hb - c|3yHAaMeHTanbHa u HMeeT 
3HaHMTenbHbie c|)M3HHecKi/ie cneACTBua. KaK Mbi yBHAUM, oh 5bm npaB. Ho 3Ta OHOBHAHOCTb i/iMena 
BecbMa oiuM6oHHbie npuHUHbi: npeAnono>KHTenbHO OTnuHHbie MexannHecKne CBOvicTBa >kmbom MaTepi/in 
M npoBocxoACTBO 3eMHOM noBepxHOCTH M3-3a >Ki/i3HeHHbix npoqeccoB. Api/icTOTenb nonaran, hto 
BceneHHan rnaBHbiM o5pa30M coctomt 1/13 Toro, hto cei?iHac mn Ha3biBaeM 6Mocc|3epoM (o6nacTb, 
coAep>KaiAafl >KM3Hb) 3eMnn, c HOKOTopbiMn AonoriHUTenbHbiMn BKpanneHUflMH — He5ecHbiMM cctDepaMU 
M BHyTpeHHOM HacTbKD SoMTiM, — npuKpenneHHbiMM CBepxy n CHM3y. Ecnn 5i/iocc|Depa SoMnn — a™ Bac 
ocHOBHan cocTaBJiaioLAan KOCMOca, Bbi, ecTecTBOHHO, 5yAeTe AyMaTb, hto AspeBba m >KMBOTHbie no 
KpaPiHeM Mepe TaK >Ke Ba>KHbi, KaK CKanbi m 3Be3Abi b BennKoPi cxomo Bcero, oco6eHHO ecnn Bbi ne onenb 
xopoLuo 3HaeTe cjDM3i/iKy MJiM 6nonormo. CospeMeHHaa HayKa npuBena k noHTH npoTMBonojio>KHOMy 
BbiBOAy. PeBonioi4i/ifl KonepHMKa onpeAennna SeMnio b noAHUHOHne k qeHTpanbHOMy He>KHBOMy Cojih- 
My. llocneAyioLune OTKpbiTna b cjDM3MKe m acTpoHOMHn noKa3aJiM ho TonbKO, hto BceneHHaa orpoMHa no 
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cpasHeHHK) c SeiviJieM, ho m hto ohb c orpoMHOM TOHHOCTbio onucana BceoeteivintommviM aaKonaMU, 
KOTopbie Boo6me He ynoMUHatoT o >ki/13hm. Teopun aBontoMnn Hapnbsa flapBuna o6"bacHi/ina npo- 
i/icxo>KfleHi/ie >Ki/i3Hi/i Ha asbiKe, ne Tpe6yK)LneM oco6om c|3I/13mki/i, m c lex nop Mbi OTKpbiJin MHOKecTBO 

nOflpo5HblX MexaHMSMOB >KH3HM, ho HM B OflHOM M3 HMX TaiOKe He 06Hapy>KMnM 0C050M C|3M3MKH. 

3tot 3axBaTbiBaK)LMMM HayHHbii?! nporpecc m, b HacTHOc™, BennKoe o6o5meHMe cjDM3i/iKM HbKDTOHa m 
4)M3MKM, nocneflOBaBiueM 3a new, b 3Ha>HMTenbH0M Mepe nocnoco5cTBOBanM pocry npHTaraiejibHOCTH 
peflyKi4MOHM3Ma. C lex nop, KaK o6Hapy>KMnn, hto Bepa b OTKpbiBLUnecfl ncTUHbi HecoBMecrmvia c 
pai4i/ioHanM3MOM (KOTopbiM Tpe6yeT OTKpbiTOCTH flna kpmtmkm), MHorne ntoflu npoflon>KanM MenraTb o 
nepBMHHOM ocHOBe Bcero, b KOTopyK) ohm Momn 6bi Bepmb. Ecnn y hmx eme m He 6bmo ynpomeHHoPi 
«TeopMM Bcero», b KOTopyio ohm Momn 6bi Bepmb, to ohm, no KpaMHOM Mepe, crpeiviMnMCb k HeM. 
CHMTanocb flOKa3aHHbiM, hto peflyKMMOHMCicKaa MepapxMfl nayK, ocHOBaHHaa na flpo6HoaTOMHOM 
c|3M3MKe, — HeoTteMJieiviafl HacTb nayHHoro MMpoB033peHMa, m noTowiy ee KpMTMKOBariM TonbKO 
nceBAoyneHbie m to, kto npoTecTOBan npoTMB caMOM nayKM. TaKMWi o6pa30M, ko BpeivieHU Moero 
M3yHeHMa 6MonorMM b lUKone CTaryc aroro npeflMera M3MeHMncfl na npoTMBonojio>KHbiM Towiy, hto 
ApMCTorenb CHMian OHOBMAHbiM. >KM3Hb BOBce nepecrariM CHMiaib cjDyHflaivieHTanbHOM. CaM repiviMH 
«M3yHeHMe npMpoflbi», nofl KOTopbiM noflpa3yMeBanM 6MonorMK), cran aHaxpoHM3MOM. foBopa 
c|3yHflai\/ieHTanbH0, npMpoflOM 6bma cjDMSMKa. f\ ynpoiny riMLUb neMHoro, ecriM oxapaKTepM3yio 
o5LnenpMHflTbiM b to Bpewia B3mflfl cneflyioLUMM o5pa30M. Y c|3M3mkm ecTb OTBeiBneHMe — xmmms, 
M3yHaK)LMafl B3aMM0fleMCTBMe aroMOB. Y xmmmm ecTb OTBeiBneHMe — opraHMHecKaa xmmms, M3yHaioman 
CBOMCTBa coeflMHOHMM ymopofla. OpraHMHecKan xmmms, b cbokd onepeflb, TO>Ke Mivieei OTBeiBneHMe — 
6MonorMio, M3y>Haiomee XMMMHecKMe npoueccbi, KOTopbie Mbi Ha3biBaeM >KM3Hbio. M sto OTflaneHHoe 
OTBeiBneHMe cjDyHflaMeHTanbHoro npeflwiera MHiepecoBano nac riMiub norowiy, hto Mbi caMM OKasanucb 
laKMM npoueccoM. 0M3MKa >Ke, nanpoTUB, CHMTanacb ohobmaho Ba>KHOM no npaBy, raK KaK boa 
BceneHHan, BKnioHaa >KM3Hb, noflHUHaeicfl ee npMHMMnaM. 

IVIOMM OflHOKnaCCHMKaM M MHO npMXOflMHOCb yHMTb HaM3yCTb MHO>KeCTBO «XapaKTepMCTMK >KMBblX 

opraHM3MOB». Bee ohm 6bmM npocTO onMcarenbHbiMM. Ohm Mano KacariMCb 4)yHflaMeHTanbHbix 
KOHqenMMM. BepoaiHO, nepedeu>KeHue 6bmo oflHOM m3 tbkmx xapaKTepMCTMK — HeacHbiM axoM MflOM 
ApMCTorena, — oflnaKO cpeflM hmx 5bmM m dbixaHue, m ebidenenue. TaK>Ke npMcyTCTBOBariM 
eocnpouseedenue, poem v\ HesaGBOHHO Ha3BaHHafl pa3dpa>KUMOcmb, KOTopan snaHMT, hto ecriM Bbi 
OKa>KeTe B03fleMCTBMe na HTO-nM6o, to oho OKa>KeT OTBOTHoe BosflePicTBMe. 3tmm MHMMbiM xapaK- 
TepMCTMKaM He XBaTano achoctm m my6MHbi, 6onee Toro, TOHHOCTbK) ohm TO>Ke ne OTJiMHanMCb. KaK 6bi 
CKa3an naM flOKTop fl>KOHCOH, Ka>KflbiM peanbHbiM oetoKT «pa3flpa>KMM». C flpyroM CTopoHbi, BMpycbi ne 
flbiLuaT, He pacTyT, He BbiflenaioT m ho flBM>KyTC5q (noKa na hmx ne OKa>KyT B03fleMCTBMe), ho ohm >KMBbie. 
BecnnoflHbie tikjam ne pa3MH0>KaK)Tca, m, TeM ne Menee, ohm >KMBbie. 

ilpMHMHa, no KOTOpOM HM B3mflflbl ApMCTOTeflfl, HM TO, HTO 6binO HanMCaHO B MOMX LUKOnbHblX 

yHe6HMKax, ne npeflCTaBMJiM xota 6bi xopomee CMCTeMaTMHecKoe pa3nMHMe Me>KAy >KMBbiMM m 
He>KMBbiMM npeflMOTaMM, He roBopfl y>Ke o hom-to 6onee my6oKOM, b tom, hto m ApMCTOTenb, m yHe6- 
HMKM ynycTMTiM TO, HTO TaKoo >KMBbie npeflMeTbi (3Ta 0LUM6Ka B 6onbLueM CTeneHM npocTMTenbna 
ApMCTOTeriK), noTOMy hto b ero BpoMena 6onbLue ne 3Han hmkto). CoBpeMeHHaa 6MonorMfl He nbiTaeTca 

OnpeflenMTb >KM3Hb C nOMOmbtO HOKOTOporO XapaKTepMCTMHeCKOrO C|DM3MHeCKOrO CBOMCTBa mjim 

BemecTBa — hokom >kmbom «cymHOCTM», — KOTopoM HaAenena TonbKO >KMBaa MaTepMfl. IVIbi y>Ke ne 
o>KMflaeM, HTO TaKafl cyiMHOCTb cymecTByeT, noTOMy hto Tenepb Mbi 3HaeM, hto «>KMBafl MaTepMa», 

MaTepMfl B CjDOpMe >KMBblX OpraHM3MOB, — 3T0 He OCHOBa >KM3HM. Ona BCerO JTMLUb OflHO M3 CneflCTBMM 

>KM3HM, KOTopan MMoeT MOJieKyTiflpHyK) ocHOBy. 06inenpM3HaH c|3aKT cymecTBOBaHMfl MOJieKyn, KOTopbie 
no6y>KflaK)T onpeflenennbie cpeAbi k co3flaHMK) KonMM 3tmx MoneKyn. 

TaKMe MoneKynbi Ha3biBaK)TCfl pennuKamopaMU. B 5onee o5meM CMbicne peniiMKaTop — 3to nK)5oM 
o6"beKT, KOTopbiM no6y>KflaeT onpeflenennbie cpeflbi ero KonMposaTb. He Bce pennMKaTopbi 
5MonorMHecKMe, m ho boo pennMKaTopbi — MoneKynbi. CaMOKonMpyroiflaa KOMnbKJTepHan nporpaMMa 
(nanpMMep, KOMnbtoTepHbiM BMpyc) — 3to TO>Ke pennMKaTop. Xopomaa myTKa — 3to eme oflMH 
pennMKaTop, nocKonbKy ona sacTaBnaeT cnyLuaTeneM nepecKa3aTb ce5fl flpyrMM cnymaTenflM. PMHapfl 
floyKMHC npMflyMan TepMMH mum" flna pennMKaTopoB, KOTopbie npeflCTaBnaKJT co6om HenoBenecKMe 
MflOM, nanpMMep, myTKM. OflnaKO Bca >KM3Hb na 3eMne ocHOBana na pennMKaTopax-MonoKynax. Ohm 
Ha3biBaK)Tca aewa/wtv, a 6MonorMa — 3to M3yHeHMe npoMcxo>KfleHMfl, CTpyKTypbi m fleaTenbHOCTM renoB, 
a TaK>Ke mx BnMflHMfl na flpyryro MaTepMio. B 6onbLUMHCTBe opraHM3MOB ren coctomt m3 
nocneflOBaTenbHOCTM 6onee MenKMX MoneKyn (cytflecTByeT HOTbipe pa3nMHHbix BMfla tbkmx MoneKyn), 
coeflMHeHHbix B qenoHKy. Ha3BaHMfl cocTaBnatoiflMX MoneKyn (afleHMH, 14mto3mh, ryanwH m tmmmh) 
o6biHHO coKpaLMatoT flo A, 14, r M T. CoKpatfleHHoe XMMMHecKoe Ha3BaHMe qenoHKM m3 nKD6oro 
KonMHecTBa MoneKyn, pacnono>KeHHbix b nwGoM nopnflKe, — flHK. 



AHriiMMCKuCi BapnaHT meme (pucjDMyercn c «cream») — llpuM. nep. 
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B flewcTBMTenbHOCTM, reHbi — 3to KOMnbKJiepHbie nporpawiMbi, Bbipa>KeHHbie b bmab 
nocneflOBaTejibHOCTM cuMBonoB A, f m T Ha craHflapTHOM nsbiKe, HasbiBaeivioM aeHemunecKUM 
KodoM, KOTopbiM oflMHaKOB, c He5ojibLui/iMi/i MSMeHeHi/iaivin, flnn Bcev\ >kh3hi/i Ha Seivine. (HeKOTopbie bm- 
pycbi ocHOBaHbi na poflCTBeHHOM Ti/ine MoneKyn, PHK, Torfla KaK npi/ioHbi, b neKOTopoM CMbicne, — 
caMOBOcnpoMSBOflflmnecfl 5enKOBbie MoneKynbi). Oco6bie crpyKTypbi BHyrpn KTieroK Ka>Kfloro 
opraHM3Ma fleMCTByroi KaK KOMnbKjrepbi, BbinoriHafl 3aJio>KeHHbie b stmx renax nporpaMMbi. Bbinon- 
Hehi/ie aaKJiKDHaercfl b nponsBOACTBe onpeAeneHHbix MoneKyn (6enK0B) i/ia 6onee npocTbix MoneKyn 
(aMUHOKMcnoT) npn onpefleneHHbix BHeiuHnx ycnoBnax. Hanpmviep, nocneflOBarejibHOCTb «ATr» — 3to 
KOMaHfla flna BKJiKDHeHUfl MeTMOHUHa aiviMHOKUcnoTbi B co3flaBaeMyK) 5enK0ByK) wioneKyjiy. 

06bNH0 ren xmviMHecKH «BKnK)HaeTCfl» b onpefleneHHbix KneiKax rena, a aareivi flaer armvi KneiKaM 
KOMaHflbi nponsBOflHTb cooTBeTCTByromuM 6enoK. Hanpmviep, ropMOH HHcynnH, KOTopbiM OTBenaeT 3a 
ypoBehb caxapa b kpobm y no3BOHOHHbix, aBJineTCfl mvieHHO TaKMM 5enK0M. npon3BOflflmMM era ren 
npucyicTByeT noHTH b Ka>KflOM KneiKe rena, ho BKriKDHaeicn TonbKO b crporo onpefleneHHbix KneiKax 
nofl>KenyflOHHOi?i >Kene3bi m TonbKO Torfla, Korfla sto Heo6xoflm\/io. Ha MoneKynapHOM ypoBHe 3to Bce, 
HTO nio5oM ren cnoco6eH 3ano>KHTb b cbom KneTOHHbm KOMnbKJTep: npoM3BecTM onpeflenenHbiPi 
XMMMHecKUM npoflyKT. Ho reHbi ycnemno BbinonnflioT cbom pennnKaropHbie c|DyHKi4ni/i, noTOMy hto 3tm 
xuMMHecKne nporpawiMbi Hi/i3Koro ypoBHfl, co3flaBaa cnoM 3a cnoeivi KOMnneKCHbm KOHiponb m o6paTHyK) 
CBfl3b, B cyMMe cocTaBnflioT cno>KHbie KOManflbi BbicoKoro ypoBHa. fen HHcynnHa m renbi, KOTopbie 
BKnKJHaKDT 1/1 OTKnKDHaioT ero, BMecre 3KBMBaneHTHbi nonnoPi nporpaMwie perynnpoBanna ypoBHfl caxapa 

B KpOBH. 

ToHHO TaK >Ke cyiflecTByKJT renbi, KOTopbie coflep>KaT oco5bie KOManflbi, KaK m Korfla flon>KHbi 6biTb 
CKonnpoBaHbi ohm caMU, a TaK>Ke flpyri/ie renbi m KOManflbi flna npoM3BOflCTBa cneflytoiflux opraHi/i3MOB 
Toro >Ke Bi/ifla, BKnioHaa MoneKynnpHbie KoivinbioTepbi, KOTopbie BHOBb BbinonnflT Bce 3t1/1 KOManflbi b 
cneflyKDLfleM noKonennn. TaK>Ke cytflecTByioT KOManflbi, coo6iflaioiflMe, KaKUM o6pa30M Becb opraHM3M b 
qenoM flon>KeH pearnpoBaib na pa3flpa>Ki/iTenM, nanpuMep, Korfla m KaK on flon>KeH oxoTHTbcn, ecTb, 
cnapuBaibCfl, flpaibca nnn y6eraTb. M raKflanee. 

fen cnoco6en ct^ynKMHonnpoBaTb KaK penni/iKarop TonbKO b onpeflenennbix cpeflax. V\o ananorm/i c 
3KonorMHecKOM «nmueM» (na6opoM cpefl, b KOTopbix opranM3M MO>KeT Bbi>KHTb n npoM3BecTM noTOMCTBo) 

Mcnonb3yK) repMnn Huuua flnn na6opa Bcex B03M0>Knbix cpefl, KOTopbie flannbiM pennnKaiop 
no6y>Kflan 6bi k co3flanMK) ero KonnM. Hniua rena i/incynnna coflep>Ki/iT cpeflbi, rfle ren pacnono>Ken b 
KneTOHHOM aflpe BMOcie c flpyrnMH onpeflenennbiMn renaMi/i, a caMa KneiKa flon>KnbiM o6pa30M pacno- 
no>KeHa Bnyipn ctDyHKMHonnpyKDiflero opranM3Ma, b eciecTBennoM cpefle, noflxoflflLflew flna 
noflflep>Kannfl >ki/13hh m pa3MH0>Kennfl 3Toro opraHM3Ma. Ho cyiflecTByKDT TaK>Ke m flpyrne cpeflbi, 
nanpuMep, 6noTexHonori/i>HecKne na5opaTopm/i, b KOTopbix 6aKTepnM reneTHHecKH v\3uem\oi laK, HTo5bi 
BKnKJHMTb MX B ren, hto TaK>Ke Konnpyei ren uncynnna. TaKne cpeflbi TO>Ke flBnararcfl MacTbK) rennoM 
nmuM, KaK m 6ecKone>Hnoe MHO>KecTBO flpyrux B03M0>Knbix cpefl, BecbMa oinnnnbix or rex, b KOTopbix 
pa3BMncfl ren. 

He Bce, HTO MO>Kno CKoni/ipoBaib, flBnaeicfl pennnKaropoM. PennnKarop no6y>Kdaem cboio cpefly k 
TOMy, HTo5bi ona ero CKonnpoBana: to ecTb, on flenaer npuHnnnbiM BKnafl b CBoe co6cTBennoe 
KonnpoBanne. (IVIon repMnnonornfl noMnoro OTnuHaercfl ot repMnnonornn floyKi/inca. On na3biBaeT 
pennnKaiopoM Bce, hto Konnpyercfl, no nio5oi?i npuHnne. To, hto a na3biBaio pennnKaropoM, on Ha3Ban 
6bi aKmueHbiM pennnKaropoM). 9] etfle Bepnycb k TOMy, hto, b o5LueM, 3naHMT flenaib npuHnnnbiM BKnafl 
BO HTO-nM6o, no 3flecb a mmokd b BUfly, hto npucyTCTBue m oco5afl c|3i/i3MHecKafl c|3opMa pennnKaTopa 
oneHb ea>KHbi flna Toro, nponcxoflUT KonnpoBanne nnn neT. flpyrnMH cnoBaMU, ecnn pennnKaTop 
npucyTCTByoT, to oh KonnpyeTca, no ecnn 6bi ero 3aMecTMn noHTH nio6oM flpyroPi o6"beKT, fla>Ke 
flOBonbHO noxo>KMM, 3T0T oGtoKT HO 6bin 6bi CKonnpoBan. HanpuMep, ren i/iHcynnna no6y>KflaeT nmiib 
oflun ManenbKMM 3Tan b orpoMnoM cno>KnoM npoqecce CBoei?i co6cTBennoM pennnKaqm/i (3tot npoqecc 
M ecTb Becb >KM3nennbiM qnKn oprani/i3Ma). OflnaKO noflaBnaKDiflee 6onbiui/iHCTBO BapnanTOB 3Toro rena 
ne flann 5bi KneTKaM KOManflbi npoM3BecTM xhmmhockum npoflyKT, KOTopbiPi CMor 6bi BbinonnnTb pa5oTy 
i/iHcynnna. Ecnn renbi uncyni/iha b KneTKax OTflenbnoro oprani/i3Ma 3aMecTMTb cnerKa OTni/innbiMn 
MonoKynaMi/i, stot opranM3M yMpeT (ecnn TonbKO b noM ne noflflep>KMBaTb >KM3nb c noMoiflbio flpyrux 
cpeflCTB), a, cneflOBaTenbno, on ne ocTaBUT noTOMCTBa, m 3th MoneKynbi ne 5yflyT CKonnpoBanbi. TaKUM 
o5pa30M, KonnpoBanne BecbMa HyBCTBHTenbno k c|3i/i3MHecKOM c|DopMe rena uncynnHa. flpucyTCTBue 3to- 
ro rena b flon>KHOM cjDopMe m flon>KnoM mocto owewfa eaxHO flna npoqecca KonnpoBanna, KOTopbiM 
flenaoT ero pennnKaTopoM, xoTa cymecTByeT MHO>KecTBO flpyrux npi/iHun, KOTopbie flenaiOT cbom BKnafl 
B ero pennnKaqnK). 

Hapflfly c renaMM decnopfidoHHbie nocneflOBaTenbnocTH A, I4, f m T, unorfla na3biBaeMbie 
decpeKmueHbiMU nocnedoeamenbHocmaMU, npucyTCTByKJT b flHK 5onbiuMncTBa >Ki/iBbix opranM3MOB. 
Onu TaK>Ke KonnpyioTca i/i nepeflaioTca opranM3MaM rotomkob. OflnaKO, ecnn TaKaa nocne- 
flOBaTenbnocTb 3aMeLflaeTCfl noHTH hkiQom flpyroM nocneflOBaTenbHOCTbio noxo>KeM flnnhbi, ona TO>Ke 
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Konnpyeicfl. TaKUM o5pa30M, Mbi MO>KeM cflenaib BbiBOfl, hto KonnpoBaHne laKnx 
nocneflOBarejibHOCTeM He aaBi/icm or i/ix oco6om cfjuanHecKOM c|3opMbi. B OTnuHne ot reHOB, 
flec|DeKTi/iBHaa nocneflOBaienbHOCTb nporpaiviMOM He aBnaeicfl. Ecnn oh m BbinonHaei KaKyro-TO 
c|3yHKi4MK) (a 3T0 HensBecTHo), TO 3Ta cjDyHKMna He MO>KeT saKTitoHaTbCfl B nepenoce nK)6oM i/iHc|3opMai4MM. 
XoTfl TaKaa nocneflOBaTenbHOCTb KonnpyeTCfl, ona He bhocmt npuHUHHbiM BKnafl b CBoe co6cTBeHHoe 
KonnpoBanne, m, cjieflOBarenbHO, ne aBnneTCfl penjinKaTopoM. 

Ha caMOM flene 3to npeyBennHenne. Bee, hto Konnpyeicfl flon>KHO BHOcmb xoib KaKOM-ro 
npuHMHHbiM BKJiafl B 3T0 KOHnpoBaHHe. flec|3eKTMBHbie nocneflOBaienbHOCTM, nanprnviep, cocToar m 
flHK, HTO no3BonfleT KneioHHOiviy KOMnbiorepy mx KonnpoBaib. KneTOHHbiPi KOMnbroiep ne i\/io>KeT ko- 
nupoBaib MoneKynbi, OTnuHHbie ot MoneKyn flHK. Bpafl nn ctout CHUTaTb HTO-nM6o pennnKaTopoM, 
ecnn ero npuHUHHbiM BKnafl b cbok) co5cTBeHHyK) pennnKaMHK) Man, xota CTporo roBopa, pennnKaunn 
saBMCMT OT CTeneHM aflanTai4MM. 9] onpeflenK) cmeneHb adanmau,uu pennnKaTopa k flaHHOM cpefle KaK 
CTeneHb BKnafla, cflenaHHoro pennnKaTopoM b npoqecc CBoePi co5cTBeHHOM pennnKaunn b stom cpefle. 
Ecnn pennnKaTop xopomo aflanTupoBan k 6onbiuMHCTBy cpefl hhlum, Mbi MO>KeM nasBaTb ero xopomo 
aflanTi/ipoBaHHbiM k CBoeM Hniue. IVIbi TonbKO hto BUfleni/i, hto ren HHcynnHa b BbiciueM CTenoHn 
aflanTi/ipoBaH k CBoeM Hume. flecjaeKTHBHaa nocneflOBaTenbHOCTb nivieeT npeHe6pe>Km\/io Manyro 
CTeneHb aflanTaqm/i no cpaBHennio c renoivi HHcynnHa uni/i flpyrmvin noflni/iHHbiMn renaivii/i, ho ona 
ropasflo nyHLue aflanTupoBana k 3tom Hume, hom 6onbLUHHCTBO MoneKyn. 

06paTMTe BHi/iMahne, hto flnn nsMepeHUfl CTenehu aflanTaui/in Mbi flon>KHbi ynecTb ne TonbKO 
paccMaTpuBaeMbiM pennnKaTop, ho TaioKe i/i fluanasoH ero B03MO>KHbix BapnaHTOB. Mom 6onee 
HyBCTBMTenbHO KonnpoBaHHe b flannoM cpefle k tohhom cjDnanHecKOM CTpyKType pennnKaTopa, tom Bbime 
aflanTai4i/ifl pennnKaTopa k 3tom cpefle. flnn BbicoKO aflanTupoBannbix pennnKaTopoB (KOTopbie TonbKO m 
3acny>KHBaK)T HaaBannfl penni/iKaTopoB) Heo6xoflMMO paccMOTpeTb TonbKO He6onbLiJne nsMeHeHi/ifl, 
noTOMy HTO npn snaHHTenbHbix nsMeneHUflx ohm y>Ke ne 6yflyT pennHKaTopaMH. TaK Mbi paaMbimnaeM, 
aaMeinafl pennnKaTop o6"beKTaMM, noxo>KMMM na nero b o6iflMX nepTax. MTo6bi onpeflennTb CTenenb 
aflanTai4i/in k Hniue, Heo6xoflMMO paccMOTpeTb CTenenb aflanTaunn pennnKaTopa k Ka>Kfloi?i cpefle 3tom 
HMiuM. CneflOBaTenbHO, Heo5xofli/iMO paccMOTpeTb KaK BapnahTbi pennnKaTopa, TaK n BapnaHTbi stom 
cpeflbi. EcnM 5onbLijaa nacTb BapnaHTOB pennnKaTopa ho cyMeeT no6yflMTb 6onbLuyK) nacTb cpefl hmlum 
K KonnpoBaHMK) pennnKaTopa, SHanuT, Hama cjDopMa pennnKaTopa flBnneTCfl BecKOM npuHUHoPi CBoero 
co6cTBeHHoro KonnpoBaHUfl b 3tom Hume, hto mn m HMeeM b BUfly, Korfla roBopuM, hto oh b BbicLuew 
CTeneHM aflanTupoBan k Hume. C flpyroPi CTopoHbi, ecnn 6onbLui/iHCTBO BapnaHTOB pennnKaTopa 6yflyT 
KonnpoBaTbCfl b 6onbiuMHCTBe cpefl hmlum, SHani/iT, cjDopMa Hamero pennMKaTopa ne cnMLUKOM Ba>KHa: 
KonMpoBaHMe Bce paBHO nponaoMfleT. B 3tom cnynae Ham pennMKaTop flenaoT He6onbLUOM npMHMHHbiM 
BKnafl B CBoe KonMpoBaHwe, m ero nenbsa nasBaTb BbicoKO aflanTMpoBaHHbiM k stom hmluo. 

TaKMM o6pa30M, CTenenb aflanTaqMM pennMKaTopa aaBMCMT ne TonbKO ot Toro, hto pennMKaTop 
flenaoT b cboom fleMCTBMTenbHOM cpefle, ho TaK>Ke m ot Toro, hto flenano 6bi MHO>KecTBO flpyrMX 

05"beKT0B, 5onbLiJMHCTBO M3 KOTOpblX He CyifleCTByOT, BO MHO>KeCTBe cpefl, OTnMHHblX OT fleMCTBM- 
TenbHOM cpeflbi. IVIbi y>Ke CTanKMBanMCb c 3tmm nioGonbiTHbiM cbomctbom m panbiue. ToHHOCTb 
nepeflaHM b BMpTyanbHOM peanbHOCTM saBMCMT ne TonbKO ot Tex peaKqMM, KOTopbie flOMCTSMTenbHO 
BbiflaeT MaLUMHa na to, hto fleMCTBMTenbHO flenaoT nonbsoBaTenb, ho m ot peaKUMM, KOTopbie ona b 
fleMCTBMTenbHOCTM He BbiflaeT, na to, hto nonbsoBaTenb b flOMCTBMTenbHOCTM ne flenaeT. TaKan 
cxo>KecTb Me>Kfly >KM3HeHHbiMM npoqeccaMM m BMpTyanbHOM peanbHOCTbK) ne coBoafleHMe, m a KpaTKO 

3T0 06"baCHK). 

CaMbiM Ba>KHbiM c|)aKTop, onpeflennroiflMM HMLuy rena, o6biHHO saKnioHaeTCfl b tom, hto pennMKaqMn 
rena saBMCMT ot npMcyTCTBMS flpyrMX renoB. HanpMMep, pennMKaqMfl rena MHcynMHa MeflBOflJi aaBMCMT 
He TonbKO OT npMcyTCTBMa b Tene MOflsefla Bcex flpyrMX renoB, ho TaK>Ke m ot npMcyTCTBMJi bo BHemneM 
cpefle reHOB flpyrMX opraHMSMOB. MeflBOflM ne MoryT Bbi>KMTb 6e3 nMiflM, a renbi flnn npoMSBOflCTBa stom 
HMLflM cyiflecTByKDT TonbKO B flpyrMX opraHM3Max. 

PaanMHHbie BMflbi renoB, KOTopbiM flna pennMKaqMM Heo6xoflMMO BsaMMOflePicTBMe flpyr c flpyroM, 
HacTO cocyiflecTByKDT b flnMHHbix qenoHKax flHK, flHK opzanusMa. OpraHMSM — 3to hohto, — 
HanpMMep, >KMBOTHoe, pacTeHMe MnM MMKpo6, — o neM na o6bifleHHOM asbiKe Mbi flyMaoM KaK o >kmbom. 
Ho M3 CKaaaHHoro mhom cneflyeT, hto «>kmbom», npMMOHMTenbHO k nacTAM opraHMSMa, OTnMHHbiM ot 
flHK, — 3TO, B nynmeM cnynae, TMTyn, HOCMMbiM no o6biHaK), a ne no aaKony. OpaaHUSM He fienfiemcfi 
pennuKamopoM: oh — nacTb cpeflbi pennMKaTopoB, o6biHHO caMaa Ba>KHafl, nocne Bcex ocTanbHbix 
reHOB, HacTb. OcTaBLuanca nacTb cpeflbi — 3to TMn ecTecTBOHHOM cpeflbi, KOTopyHD MO>KeT aannTb 
opraHM3M (HanpMMep, BeptuMHa ropbi MnM flHO OKeana), m KOHKpeTHbiM o6pa3 >km3hm b 3tom cpefle 

(HanpMMep, OXOTHMK MnM napaSMT), KOTOpbIM flaOT OpraHMSMy B03MO>KHOCTb npO>KMTb TBM flOCTaTOHHO 

flonro, HTo6bi npoMsomna pennMKaqMa ero renoB. 

Ha nOBCeflHOBHOM nSblKe Mbi rOBOpMM O «pa3MH0>KeHMM» OpraHM3MOB; 3TO fleMCTBMTenbHO 
CHMTanOCb OflHOM MS MHMMblX «XapaKTepMCTMK >KMBblX 06"beKT0B». flpyrMMM CnOBaMM, Mbi CHMTaeM 
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opraHM3Mbi penjiMKBTopaMH. Ho 3to OLiJn5oHHO. OpraHi/i3Mbi bo BpeMfl pa3MHO>KeHMfl He Konupyiomcfi; m 
e\i\e MeHbLue ohm no6y>KflaK)T CBoe co5cTBeHHoe KonnpoBanne. Ohm cosflaioTCfl aanoBO no HepTe>KaM, 
3ano>KeHHbiM b flHK opraHMSMOB poflMieneM. HanpMMep, ecriM cnyHaMHO MSMeHMTca cfjopivia Hoca 

MOflBeflfl, 3TO MO>KeT M3MeHMTb BOCb 06pa3 >KM3HM 3T0r0 MeflBOfla, M OrO LUaHCbl Ha Bbl>KMBaHMe flflfl 

«pa3MH0>KeHMn» Moryi KaK yBeriMMMTbca, tbk m ywieHbiuMTbca. Ho y MOflBeflfl c hobom c|3opMOM Hoca nei 
LuaHCOB 5biTb CKonupoeaHHbiM. Ecjim y nero 6yfleT noTOMCTBO, to Hocbi era noTowiKOB 6yflyT o6bNHbiMM. 
Ho CTOMT TonbKO M3MeHMTb cooTBeTCTByHDLUMM TeH (ecriM cflejiaTb 3T0 cpa3y >Ke nocne 3aHaTMfl 
MeflBOflfl, Heo6xoflMMO M3MeHMTb TOJibKO oflHy MoneKyny), m y ntoGoro noTOMKa 5yfleT ne TonbKO HOBan 
c|3opMa Hoca, ho m koomm hoboto rena. 3to noKa3biBaeT, hto ctDopivia Ka>Kflora Hoca 3aBMCMT ot 3Tora 
rena, a ne ot c|3opMbi KaKoro-nM5o npeflbiflymera Hoca. TaKMM o6pa30M, dpopMa Hoca MSflBefln ne 
flenasT npMHMHHora BKnafla b dpopMy Hoca era noTOMKa. Ho cjDopivia renoB MOABeflfl flenaoT BKnafl KaK b 
CBoe co6cTBeHHoe KonMpoBaHMe m cjDopiviy Hoca MeflBSA^i, tbk m b cjDopiviy Hoca era hotomkob. 

TaKMM o6pa30M, opraHM3M — 3to HenocpeflCTBeHHafl cpefla, KonMpytomaa peanbHbie penriMKaTopbi: 
roHbi 3Tora opraHM3Ma. TpaflMMMOHHO hoc MeflBOflfl m era 5epnory KnaccMc|3Mi4MpoBanM 6bi KaK >kmbom m 

He>KMBOM 05teKTbl COOTBOTCTBeHHO. OflHaKO KOpHM 3TOra pa3JlMHMfl He yXOflflT B KaKyKD 6bl TO HM 6blJ10 

cymecTBeHHyio pa3HMi4y. Ponb Hoca MeflBOflfl, b ochobhom, ho OTfiMHaeTca ot poriM era 6epnorM. Hm to, 
HM Apyroe penriMKaTopoM ne aBnaeTCJi, xota nocTOSHHO co3flaK)TCfl HOBbie npMwiepbi m Tora, m flpyrara. 
1/1 HOC, M 5epnora — 3to Bcera riMiub nacTM cpeflbi, KOTopoM MaHMnynMpyKjT renbi Meflsefla b npouecce 
CBoeM penriMKaMMM. 

3to noHMMaHMe >km3hm, ocHOBaHHoe Ha renax, — paccMaTpMBaK)mee opraHMSMbi KaK nacTb cpeflbi, 
0Kpy>KaK3meM renbi, — 6bmo hoabhom ochobom 5MonorMM co Bpeivien flapBMHa, ho era ne 3aMeHanM 
noHTM flo 1960-x raflOB m ho flo Konqa noHMManM flo noflBneHMa TpyflOB PMMapfla floyKMHca The Selfish 
Gene'' (1976) m The Extended Phenotype'' (1982). 

Tenepb a Bepnycb k Bonpocy o tom, flBJiaeTCfl jim >KM3Hb c|3yHflaMeHTanbHbiM ABneHMeM npMpoflbi. 9] 
y>Ke npeflocTeper ot peflyKMMOHMCTCKora flonymoHMfl, hto McxoflamMe ABJieHMfl, noflo6Hbie >km3hm, 
HenpeMeHHO ivienee cfjyHflaivieHTanbHbi, neivi MMKpocKonMHecKMe ctDM3MHecKMe ABneHMa. TeM ne Menee, 
Bce, HTO a TOJibKO HTO raBopMTi o TOM, HTO TaKoo >KM3Hb, Ka>KeTca HanpaBTieHHbiM Ha TO, HTO 3T0 Bcero 

riMlUb no60HHblM 3C|3C|3eKT B KOHLie flJTMHHOM MOnOHKM no50HHblX 3C|3C|3eKTOB. fleJIO HO TOJibKO B TOM, HTO 

npedcKasaHUff 6MOJiorMM, b npMHUMne, CBOflflTca k npeflCKa3aHMflM c|3M3mkm, a b tom, hto to >Ke caMoe 
npoMcxoflMT c oetflcneHMflMM. KaK a y>Ke CKa3aji, BenMKMe oetacHMTejibHbie TeopMM flapBMHa (b 
coBpeMeHHbix BepcMax, npeflJio>KeHHbix, nanpMMep, floyKMHCOM) m coBpeMennoM 6moxmmmm mnfiiomca 
peflyKTMBHbiMM. >KMBbie MOJieKyjibi — renbi — 3to Bcera JiMiiib MOJieKyjibi, KOTopbie noflHMHaioTCfl tom 
>Ke caMbiM 3aK0HaM c|dm3mkm m xmmmm, hto m He>KMBbie. Ohm ne coflep>KaT oco6ora Be^ecTBa m ho mmoiot 
oco6bix 4)M3MHecKMX CBOMCTB. Ohm npocTO 0Ka3biBaK)TCfl poRJiMKaTopaMM B onpeflejieHHbix cpeflax. 
Gbomctbo pennMKaMMM b BbicmeM CTsnoHM KOHTOKCTyanbHO, to ecTb oho 3aBMCMT ot 3aMbicjioBaTbix 
fleTanoM OKpy>KaK)meM cpeflbi penjiMKaTopa: o6"beKT mokot 6biTb penjiMKaTopoM b oahom cpefls m hb 
5biTb MM B flpyraM. Gbomctbo aflanTaqMM k HMiiie TaK>Ke 3aBMCMT ne ot npocTora c|DM3MHecKoro CBOMCTBa, 
npMcymera pennMKaTopy b flannoe BpoMJi, a ot cneflCTBMM, KOTopbie 3tot penjiMKaTop mokot Bbi3BaTb b 
6yflyifleM b rMnoTOTMHecKMX ycJioBMflx (T.e. b BapMaHTax stom cpeflbi). KoHTOKCTyaJibHbie m 

rMnOTeTMHSCKMB CBOMCTBa B CyiflHOCTM npOM3BOflHbl, HOSTOMy CJ10>KH0 HOHflTb, KaKMM 06pa30M flBJIOHMe, 

xapaKTepM3yeMoe TonbKO tbkmmm CBOMCTBaMM, mokot 6biTb cjDyHflaMeHTanbHbiM ABJioHMeM npMpoflbi. 

Hto KacaeTCfl c|3M3MHecKora bjimahma >km3hm, BbiBOfl tot >Ke caMbm: cjieflCTBMfl >km3hm Ka>KyTCfl 
npeHe6pe>KMMO Majibi. Beflb Bce Mbi 3HaeM, hto nnaneTa Somjia — 3to eflMHCTBOHHoe mbcto bo 
BceneHHOM, rfle cyiflecTByeT >KM3Hb. Be3ycjioBHO, Mbi ne BMflejiM CBMflOTejibCTB cyiflecTBOBaHMfl >km3hm 
rfle-TO eine, nooTOMy, fla>Ke ecriM ona flocTaTOHHO LUMpoKO pacnpocTpanena, ee cneflCTBMfl cjimlukom 
Manbi fljifl Hamera BocnpMflTMfl. 3a npeflejiaMM Somjim Mbi bmamm aKTMBHyro BcejiennyK), 
nepenonneHHyio pa3Hoo6pa3HbiMM MoiflHbiMM, ho a5cojiioTHO He>KMBbiMM npoiieccaMM. FajiaKTMKM 

BpaiflaKDTCfl. 3Be3flbl OKMMaKDTCa, BCnblXMBaKDT, rapflT, B3pblBaK)TC5q M pa36MBaiOTCfl Ha MeJIKMe KyCOHKM. 

BbicoK03HepreTMHecKMe nacTMMbi, snoKTpoMamMTHbie m rpaBMTaiiMOHHbie Bonnbi pacnpocTpannKJTCfl bo 
Bcex HanpaBJieHM3x. V\ Ka>KeTCfl ne onenb Ba>KHbiM, ecTb hm cpeflM Bcex 3tmx TMTaHMHecKMX npoueccoB 
>KM3Hb. Ka>KeTCfl, HTO 6ydb lau >KM3Hb, ona HMHyTb ne noBJiMflJia 6bi hm na oflMH m3 stmx npoqeccoB. 
Ecjim 6bi orpoMHan conneHHaa BcnbiiuKa OKpy>KMJia Sbmjik), hto caMO no ce6e c tohkm 3peHMn 
acTpoc|3M3MKM co6biTMe 3HaHMTenbHoe, Hama 5MoccjDepa MmoBOHHO CTajia 6bi CTepMJibHOM, ho 3Ta 
KaTacTpocjDa noBJiMSJia 6bi na Connue TaK >Ke, KaK Kanjia flo>Kfla bjimaot na M3BepraioiflMMcn ByjiKan. 
Hama 5Mocc|3epa, npMHMMaa bo BHMManwe ee Maccy, sneprMK) mjim Jiio6yK) noflo6HyK) acTpoc|3M3MHecKyK) 
Mepy ee 3HaHMM0CTM, — npeHe6pe>KMM0 Manaa nacTMHKa fla>Ke Somjim, fla m tpiom3m acTpoHOMMM 
cocTOMT B TOM, HTO conHOHHafl CMCTeMa, B cyinHOCTM, cocTOMT M3 CojiHLia M KDnMTepa. Bce OCTaJIbHOe 
(BKHioHaa SeMJiK)) — «npocTO npMMecM». Bonee Tora, conneHHafl CMCTOMa — npeHe6pe>KMM0 Manan 



«3roncTHHHbii?i reH». 
«PaciuMpeHHbiM Cf)eHOTMn». 
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cocTaenflKDinaa Hamew FanaKTHKH, IVIneHHoro nyrn, KOTopbm caM no ce6e HuneM He npuMeHaieneH 
cpeflM MHOKecTBa APyrux b nsBecTHOM BceneHHOM. TaKnivi o6pa30M, Ka>KeTca, hto, KaK CKaaan Cri/iBeH 
Xokmht: «MenoBeHecKaa paca — 3to Bcero nrnub xmvinHecKi/iM Mycop Ha nnaHeie cpeflHux paawiepos, 
KOTopafl epamaeicfl no op6nTe BOKpyr secbivia cpeflHew aeesflbi, b ee BHOLUHeivi npocTpaHCTse cpeflu 
coTen MunnnapflOB rajiaKTHK». 

TaKUM o6pa30M, o5LMenpMHaToe b Hame Bpeivifl MHeni/ie, hto >KM3Hb, p,aneKa9\ ot Toro, HTo6bi 5biTb b 
qeHTpe, reoMeTpuHecKH, TeopeTHHecKH nnn npaKTunecKi/i, noHTi/i HenocTH>Km\/io HeBa>KHa. B CBere aroro 
5Monornfl mvieer tot >Ke CTaTyc, hto m reorpacjDi/ia. 3HaTb nnaH 0Kcc|30pfla Ba>KHO flna Tex, kto b HeM 
>KMBeT, HO 5e3pa3nMHHO flnn Tex, kto HHKorfla Tyfla ne noeflOT. noflo5HbiM o6pa30M Ka>KeTca, hto >KM3Hb 

— 3T0 CBOMCTBO KaKOM-TO y3KOM 06naCTM MTIM, B03M0>KH0, 06jiaCTeM BCeJieHHOM, C|3yHflaMeHTaJlbH0e flna 

Hac, noTOMy hto wibi >KMBeM, ho ho mvieioLMee hm TeopeTunecKoPi, hm npaKTunecKOM cjDyHflaivieHTaJibHOCTM 
B 6ojiee KpynnoM cxeivie Bcero. 

YAMBHTenbHO, HO 3T0 BHOLUHee npoasneHne bboamt b 3a6ny>KfleHi/ie. HenpaBfla, hto >KM3Hb ne Ba>KHa 

B CBOMX Ct3l/l3HHeCKMX CJieflCTBUflX, fla M leOpeTMHeCKOM npOM3BOflHOM OHa He ABTlfleTCfl. 

MTo6bi cflenaTb nepBbiM mar k oetacHenmo SToro, no3BonbTe MHe o6"bflCHi/iTb cflenaHHoe mhov\ 
panee 3aMeHaHne, hto >KM3Hb — sto pa3H0BHflH0CTb c|3opMi/ipoBaHHfl BnpTyanbHOM peanbHOCTH. 9\ 
i/icnonb30Ban cnoBO «KOMnbK)Tepbi» flna o6o3HaHeHHfl MexaHM3M0B, BbinonnfliomMX rennbie nporpawiMbi 
B >KMBbix KHOTKax, HO 3T0 cnmuKOM o5maa TepMMHonornfl. ilo cpaBHeHi/iK) c yHi/iBepcanbHbiMM 

KOMnbKJTepaMM, KOTOpbie Mbl npOI/13BOflm\/l HCKyCCTBeHHO, B HOKOTOpblX OTHOLUeHUflX OHM flenaioT 

5onbLue, a b Apyrux — MeHbLue. Mx ne TaK y>K nerKO 3anporpai\/iMMpoBaTb p,n9\ o5pa5oTKM cnoB mjim 
pa3no>KeHMfl na MH0>KMTenM 6onbiuMX Hucen. C flpyroM CTopoHbi, ohm ocymecTBJiaioT onenb TOHHoe 
MHTepaKTMBHoe ynpaBnenne peaKunflMH cno>KHOM cpeflbi (opraHM3Ma) na Bce, hto TonbKO MO>KeT c nefi 
npoM30MTM. M 3T0 ynpaBJieHne nanpaBneno na to, HTo6bi Bbi3BaTb onpefleneHHoe OTBeTHoe 
B03fleMCTBMe cpeflbi Ha renbi (a mvieHHO, penni/iui/ipoBaTb i/ix) TaK, HTo6bi cyMMapHoe B03fleMCTBMe na 
Hi/ix 6bmo HacTonbKO He3aBMcm\/ibiM ot npoi/icxoflamero bobho, nacKOJibKO 3to bo3mo>kho. 3to 6onbiue, 
HOM npocTO BbiHMcneHne. 3to nepeflana b BnpTyanbHOM peanbHOCTH. 

CpaBHehne >km3hm c HejioBenecKOM TexHonornew BnpTyanbHOM peanbHOCTH ho coBepmeHHO. Bo- 
nepBbix, xoTfl roHbi, KaK i/i nojib30BaTenb Bi/ipTyanbHOM peanbHOCTi/i, HaxoflaTca b cpsfle, noflpo6Hoe 
CTpoBHi/ie M noBeflOHne KOTopoM onpefleneHbi nporpaiviMOM (KOTopyKD i/i 3aKnK)HaK)T b ce6e caMM reHbi), 
reHbi He omymaiom Haxo>KdeHUff b 3tom cpefle, noTowiy hto ohm ho cnoco6Hbi hm nyBCTBOBaTb, hm 
omymaTb. no3TOMy, ecTiM opraHM3i\/i - 3to nepeflana b BMpTyajibHOM peanbHOCTM, onpeflenaewiafl ero 
renawiM, to 3to nepeflana 6e3 3pMTeneM. KpoMe Toro, opraHM3M ne npocTO nepeflaeTca, oh co3flaeTCfl. 
flna 3Toro neflocTaTOHHO «o5MaHyTb» ren, HTo6bi oh noBepMn, hto sne ero ecTb opraHMSM. OpraHMSM 
TaM fleMCTBMTenbho ecTb. 

OflHaKO 3TM OTJTMHMfl HO Ba>KHbi. KaK y>Ke CKa3an, eca nepeflana b BMpTyanbHOM peajibHOCTM 
c|3M3MHecKM npoM3BOflMT nepeflaBaoMyK) cpefly. BnyTpeHHafl nacTb nK)6oro renepaTopa BMpTyanbHOM 
peanbHOCTM b npoqecce nepeflaHM — 3to b tohhoctm peanbHan cjDM3MHecKafl cpefla, npoM3BefleHHa5q, 
HTo6bi MMeTb CBOMCTBa, onpefleneHHbie b nporpaivuvie. fleno b tom, hto Mbi, nonb30BaTejiM, MHorfla 
MHTepnpeTupyeM to, hto flaeT noxo>KMe oiflyifleHMa, KaK flpyryro cpefly. Mto KacaeTcn OTcyTCTBMfl 
nonb30BaTen5q, flaBaMTe sbho paccMOTpMM ero ponb b BMpTyanbHOM peanbHOCTM. Bo-nepBbix, 
B03fleMCTB0BaTb Ha nepeflaBaeMyKD cpefly, HTo6bi OLflyTMTb OTBOTHoe B03fleMCTBMe — flpyrMMM 
cnoBaMM, He3aBMCMMO B3aMMOfleMCTBOBaTb CO cpeflOM. B 6MonorMM 3Ty ponb MrpaeT BHeiuHflfl cpefla 
o5MTaHMa. Bo-BTopbix, o6ecneHMTb HaMepeHue, CToaiflee 3a nepeflaneM. 3to Bce paBHO, hto CKa3aTb, 
HTO 5eccMbicneHH0 roBopMTb o kohkpothom CMTyauMn KaK o nepeflaBaeivioM b BMpTyanbHOM peanbHOCTM, 
ecnM He cytflecTByeT noHATMn tohhoctm MnM hotohhoctm nepeflaHM. 9] CKa3an, hto TOHHOCTb nepeflaHM 

— 3T0 6nM30CTb (KaK ee BocnpMHMMaeT nonb30BaTenb) nepeflannoM cpeflbi k tom, KOTopyK) 
HaMepeBanMCb nepeflaTb. Ho hto 3HaHMT TOHHOCTb flna cpeflbi, KOTopyK) hmkto He BocnpMHMMaeT m He 
HaMepeBaeTCfl nepeflaTb? ToHHOCTbK) 3flecb ABnaeTca CTeneHb aflanTaqMM renoB k CBoeM HMiiie. Cne- 
flya TeopMM 3BonK)i4MM flapBMHa, Mbi M0>KeM CflenaTb BbiBOfl o «HaMepeHMM» renoB nepeflaTb cpefly, 
KOTopafl 6yfleT mx pennMMMposaTb. fenbi BbiMMpaioT, ecnM ne ocymecTBnflioT 3to «HaMepeHMe» TaK >Ke 

3C|3C|3eKTMBHO MnM pOLUMTenbHO, KaK KOHKypMpyiOlflMe C HMMM rOHbl. 

TaKMM o6pa30M, >KM3HeHHbie npoqeccbi m nepeflaHM b BMpTyanbHOM peanbHOCTM, xoTn, na nepsbiM 
B3rnflfl, M flaneKMe flpyr ot flpyra, 0Ka3biBaK)TCfl npoueccoM oflHoro pofla. H Te m flpyrwe coflep>KaT 
c|3M3MHecKoe BonnoLfleHMe o6LflMX TeopMM 06 OKpy>KaK)LfleM cpefle. B o5omx cnynaax 3tm TeopMM 
Mcnonb3yK)T flnn noHMMaHMfl 3tom cpeflbi m MHTepaKTMBHoro ynpaBnoHMfl He TonbKO ee 
HenocpeflCTBeHHbiM BHeiuHMM npoflBneHMOM, ho m fleTanbHOM peaKMMOM na o6LflMe pa3flpa>KMTenM. 

r eHbi codep>Kam 3HaHue o ceoux Huuiax. Bce, hto mmoot ctDyHflaivieHTanbHyK) Ba>KHOCTb 
OTHOCMTenbHO ABneHMa >km3hm, 3aBMCMT OT 3Toro CBOMCTBa, a He OT pennMKai4MM KaK maKoeou. TaKMM 
o5pa30M, Tenepb Mbi MO>KeM nonbiTaTbca paciuMpMTb o6cy>KfleHMe 3a npeflenbi pennMKaTopoB. B 
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npuHMnne, mo>kho npeflCTasnTb bma, reHbi KOToporo Hecnoco6Hbi k pennnKai4m/i, ho BMecTO aroro 
aflanri/ipoBaHbi k coxpaHeHHK) CBoePi dpmmecKov\ c|3opMbi, HenawieHHOM npn nocTOAHHOM 
caMOCToaTenbHOCTM n aamme or BHeiuHMX BosfleMCTBUM. IVlanoBepoflTHO, hto laKOM BUfl Byfler 
pasBUBaTbCfl ecTecTseHHO, ho era mo>kho 5bmo 6bi cosflarb ncKyccTBeHHO. Tohho raK >Ke KaK cieneHb 
aflanTai4i/iM penjinKaTopa onpeflenaeicfl KaK cieneHb npi/iHi/iHHoro BKTiafla, KOTopbiM oh flenaei e cbok) 
co5cTBeHHyK) pennnKaMMK), mo>kho onpeflenmb creneHb aflanTauMn 3tmx HepennnKaHTHbix renoB KaK 
creneHb BKnaAa, KOTopbiM ohm flenaioT b CBoe co5cTBeHHoe BbDRHBanne b KOHKpeTHOM cjDopivie. 
PaccMOTpuM bma, renaMU KOTopora aBnaKJTcn yaopbi, BbirpaBJieHMbie b aniviaae. 06bNHbiM aniviaa 
cjiyHawHOM ctDopMbi MO>KeT BbDKMBaib B TeHeHMO MHomx ap, B LunpoKOM fli/ianaaoHe ycnoBUM, ho era 
c|3opMa He aflaninpoBana k BbOKHBannK), noTOMy hto aniviaa flpyraPi 4)opMbi TO>Ke Bbi>KMBeT b noxo>KMX 
ycnoBMflx. Ho ecnn renbi namera runoTeTHHecKora BUfla, aaKOflnpoBannbie b aniviase, saciaBar 
opraHM3M BecTM ce6a TaKMM o6pa30M, hto, nanprnviep, aaiumfli BbirpaBneHHyK) noBepxHOCTb aniviaaa ot 
Koppo3MM BO Bpa>Kfle6HOM cpoAe, OT flpyrux oprannsMOB, nbiTaioLUMXcfl BbiipaBHTb na era nosepxHOCTH 
Apyryio MHctDopiviaumo nnn ot BopoB, KOTopbie pa3pe>KyT era, OTnonnpyioT m CAenaioT m nera flpa- 
raueHHbM KaMeHb, to aniviaa 5yAeT coflep>KaTb MCTUHHbie aflanTaqnM flna BbDKHBanna b otmx cpeflax. 
(KcTaTM, flparaLieHHbiM Kawienb deucmeume/ibHO o6naflaeT CTenenbio aflanTaMnn flnn Bbi>KMBaHMfl b 
cpefle coBpeMeHHOw SeivinM. Jlroflu nmyT Heo6pa6oTaHHbie aniviaabi n nsMehflioT mx cfDopwiy, coaflaBan 
flparoLieHHbie KaiviHU. Ho BOflb riKDflu nmyT flparauehHbie KaiviHH m coxpanflioT mx dpopMy. TaK hto b 3tom 
cpefle 4)opMa flparaLieHHoro KaiviHfl flenaoT npuHMHHbiM BKnafl b CBoe co6cTBeHHoe Bbi>KHBaHMe). 

KaK TonbKO ocTanoBHTCfl nponasoflCTBO 3tmx ncKyccTBeHHbix opraHnaivioB, MHO>KecTBO npmviepoB 
Ka>Kflora HepennnKaHTHoro rena y>Ke ho cmokot yBennHHTbcn. Ho oho m ho yivieHbiuMTcn, noKa ananne, 
KOTopoe coflep>KaT 3th renbi, 6yfleT flocTaTOHHbiM flna npoBeflennfl CTpaTeruM BbDKHBaHun stmx reHOB b 
aaHi/iMaeivioM mmm Hmue. B kohmo kohmob, flocTaTOHHO KpynHan nepeivieHa b cpefle o6MTaHMfl uni/i 
MCTOLfleHne, Bbi3BaHHoe HecnacTHbiMn cnynafliviM, MO>KeT CTepeTb 3tot BUfl c nnqa SeivinM, ho bmocto c 

TOM OH MOKOT Bbl>KHBaTb TaK >Ke flOTira, KaK MHO>KeCTBO Bl/lflOB, B03HMKaK)lflMX eCTeCTBeHHbIM nyTOM. 

TeHbi TaKMX BMflOB o6naflaK)T bcomm CBoPicTBaMM peanbHbix renoB, KpoMe pennnKaiinM. B nacTHOCTH, 
OHM coflep>KaT 3HaHMe, Heo6xoflm\/ioe, HTo6bi nepeflaTb mx opraHMSMbi tohho TaK >Ke, KaK 3to flenaioT 
peanbHbie renbi. 

06LflMM c|3aKTopoM Me>Kfly pennnKaHTHbiMM m HepenriMKaHTHbiMM renaiviM flBnaeTCfl ebmueaHue 
3HaHUff, a He o6fl3aTenbHO rena mjim nK)6ora flpyrara c|DM3MHecKora o6"beKTa. no3Toi\/iy, CTpora roBopn, k 
HMLue aflanTi/ipyoTCfl mtim ho aflanTMpyeTca KaKan-TO nacTb 3HaHMa, a ne c|3M3MHecKi/iM o6"beKT. Ecjim 
aflanTauMfl nponcxoflMT, to y 3Tora 3HaHMfl noflBnneTCfl cbomctbo: oflHa>Kflbi peanM30BaBLUMCb b 3tom 
HMiue, 3HaHMe 6yfleT CTpewiMTbcn ocTasaTbCJi Tawi. B cnynae c penriMKaTopowi c|3M3MHecKMM wiaTepMan, 
era peanM3yK)LflMM, nenpepbiBHO M3MeHfleTCfl: HOBaa kohms co6MpaeTCfl m3 nepennMKaHTHbix 
cocTaBnflKDLflMX npM Ka>KflOM penriMKaMMM. Hepenni/iKaHTHoe 3HaHMe TaK>Ke mokot ycnemno 
peanM30BbiBaTbCfl b paanw-iHbix c|3M3i/iHecKMX cf^opiviax, KaK, nanpMiviep, Korfla 3anMCb KJiaccMHecKora 
3ByKa nepoBOflMTca c buhmjiobom nnacTMHKM na wiamMTHyKD neHTy, a noTOM na KoivinaKT-flMCK. I\/1o>kho 
npeflCTasMTb flpyraw MCKyccTBONHbiM >kmbom opraHM3M c nepenriMKaHTHOM ochobom, KOTopbiM nocTynan 
5bi TOHHO TaK>Ke, Mcnonb3ya Ka>KflyK) B03i\/io>KHOCTb flna KonMpoBaHMfl 3HaHMa, coflep>KaLflerocfl b era 
renax, na caiviyK) Hafle>KHyK) m3 flocTynnbix eiviy cpefl. Mo>KeT 6biTb, oflHa>Kflbi 3to cflenawT HaiuM 

nOTOMKM. 

9] CHMTaK) HenpaBUnbHblM Ha3blBaTb OpraHM3l\/lbl 3TMX rMnOTOTMHeCKMX BUflOB «He>KMBblMM», OflHaKO 

TepMMHonorMfl He TaK y>K Ba>KHa. fleno b tom, hto HecMOTpn na to, hto bca M3BecTHafl >KM3Hb ocHosana 
Ha pennMKaTopax, ona CTponTca BOKpyr oflHora nBneHMfl — 3HaHMfl. IVIbi i\/io>KeM flaTb onpefleneHMe 
aflanTai4i/iM HenocpeflCTBOHHO na ochobo 3HaHi/ifl: oBtoKT aflanTMpyeTcn k cboom HMiue, ecriM peanM3yeT 
3HaHMe, 3acTaBnflK)Lflee 3Ty HMiuy coxpahJiTb cytflecTBOBaHMe 3Tora 3HaHMa. MTaK, Mbi npM6jiM>Kaei\/icfl k 
npMHMHe cjDyHflaivieHTanbHOCTM >km3hm. >KM3Hb cocTOMT B c|DM3MHecK0M peanM3aLiMM 3HaHMn, a B mase 6 
Mbi BCTpenariM 3aK0H c|3M3mkm, npuHLinn TbKDpMHra, KOTopbiM TaK>Ke 3aKnK)HaeTCfl b c|3i/i3MHecKOM 
peanM3aMMM 3HaHMa. Oh rnacMT, hto i\/io>kho peanM30BaTb 3aK0Hbi c|3M3mkm, b mx npMMSHMMOCTM k 
Ka>KflOM ctDM3MHecKM B03M0>KH0M cpoflo, B nporpaMMax flna renepaTopa BMpTyajibHOM peanbHOCTM. FeHbi 
M ecTb 3TM nporpaMMbi. 1/1 ne TonbKO ohm, ho m Bce ocTanbHbie nporpaiviivibi BMpTyanbHOM peanbHOCTM, 
KOTopbie c|3M3MHecKM cyiflecTByKDT MJIM Korfla-nM6o SyflyT cytflecTBOBaTb, — 3to npnivibie mjim KOCBSHHbie 
cneflCTBMfl >KM3HM. HanpMMep, nporpaMMbi BMpTyanbHOM peanbHOCTM, o6pa6aTbiBaeMbie naiuMMM 
KOMnbK)TepaMM mtim HaiiiMM M03roM, — 3T0 KOCBeHHbie cneflCTBMfl HenoBenecKOM >km3hm. TaKMM 
o6pa30M, >KM3Hb — 3T0 cpoflCTBo (no-BMflMMOMy, Heo6xoflMMoe cpeflCTBo) peanM3aMMM B npMpofle 
CneflCTBMM, O KOTOpblX roBopMT npMHMMn TbK)pMHra. 

3to o6Hafle>KMBaeT, ho eifle neflocTaTOHHO flna Toro, HTo6bi onpeflennTb >KM3Hb kbk 
c|3yHflaMeHTanbHoe asneHMe. 9] see etfle ne onpefleriMn, hto caM npMHUMn TbropMHra mmsot CTaTyc 
cjayHflaMeHTanbHoro 3aK0Ha. CKenTMK Mor 6bi nocnopMTb, hto oh ho mmsot TaKoro CTaTyca. 3to 3aK0H o 
cj3M3MHecKOM peanM3ai4MM 3HaHMfl, M CKenTMK Mor 5bi nocHMTaTb, HTO 3HaHMe — 3T0 noHflTMe CKopee 
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orpaHMHeHHoe aHTponoLieHTpuHecKoe, neivi c|DyHflaMeHTanbHoe. To ecTb SHaHne — 3to oflHa m rex 
Bemew, KOTopbie Ba>KHbi flna nac M3-3a Toro, hsm wibi asnfleivica — >Ki/iBOTHbiMi/i, Hba aKonornHecKafl hm- 
Lua saBMCMT OT co3flaHMa M npmvieHeHi/ia SHaHun, — ho KOTopbie He Ba>KHbi b a5conK)THOM CMbicne. flnn 
Koanbi, 3KonomHecKafl Huma KOToporo aaBucm ot aBKannnroBbix riHCTbeB, Ba>KeH SBKani/inT; fljin 
o6naflaioLMMX SHaHneivi npuMaroB Homo sapiens Ba>KH0 SHani/ie. 

Ho CKenri/iK 0LUM6ca 5bi. SnaHne Ba>KHO ne TonbKO flna Homo sapiens m ne TonbKO na nnaHere 
Seivina. 9] roBopun, hto Hani/iHue uni/i OTcyicTBue SHaHmejibHoro cjDnanMecKoro BnnaHi/in KaKoro-nnGo 
o6"beKTa He flBJiflerca peLuatommvi flna ero cfjyHflaMeHTanbHOCTM b npupofle. Ho sto cymecTBeHHO. 
flaBawTe paccMoipi/iM acTpocjDnanHecKne cneflCTBua anaHna. 

Teopi/lfl 3Be3flHOM 3B0J1K)14I/1M — CTpyKTypbl M pa3BMTI/lfl SBeSfl — OflHa M3 ycneiUHblX HCTOpUM HayKM. 

(05paTHTe BHMMaHi/ie na HecooTBeicTBue TepMUHonomn. CnoBO «3BonK)i4Mfl» b 43M3MKe 03HaHaeT 
pa3BHTMe nnn npocTO flBi/DKOHne, a ne n3MeHeHMe i/i OT6op). Bcero nmub bbk Ha3afl HeM3BecTeH 5bm 
fla>Ke ncTOHHMK cojiHeHHOM 3HepmM. JlyHiuaa cjDM3i/iKa Toro BpeMeHi/i flaBana TonbKO no>KHbiM BbiBOfl, hto 
KaKUM 5bi HM 6bm mctohhmk era 3HepmM, ConHqe CMO>KeT CBeiHTb ne 6onbiue cia MunriHOHOB ner. 
MHTepecHO, hto reonorn m naneoHTonorn y>Ke 3Hani/i m3 ncKonaeivibix CBUfleTenbCTB >km3hm, hto CojiHue 
flon>KHO 6bmo CBOTi/iTb Ha Seivine, no KpaPineM Mepe, Munnnapfl nej. SaTeivi 5bma OTKpbiTa flflepnafl 
c|3M3MKa, KOTopyK) noTiHOCTbK) npi/iMeHMJiM K c|3H3MKe BHyTpeHHMX o6jiacTeM 3Be3fl. C Tex nop 
cc|3opMMpoBajiacb Teopua 3Be3flH0M 3BOJiK)i4i/iM. CeMHac Mbi noHMMaeM, noHeiviy 3Be3flbi CBeTflT. flna 
5onbLUMHCTBa TunoB 3Be3fl Mbi MO>KeM onpeflennTb TeivinepaTypy, ubot, apKOCTb m fluaivieTp na Ka>KflOM 
CTaflMM cymecTBOBaHMfl 3Be3flbi, ysnaTb flnnTenbHOCTb Ka>KflOM CTaflnn, CKa3aTb, KaKne 3neMeHTbi 
3Be3fla cosflaeT b npoqecce aflepHOM TpaHCMyTaMnn m t. fl. 3Ta Teopua 6bma npoBepsHa m 
noflTBep>KfleHa Ha6nKDfleHMflMi/i ConHqa m flpyrux 3Be3fl. 

IVIbi M0>KeM Mcnonb30BaTb 3Ty Teopmo flna npeflCKa3aHMa 6yflyLMero pa3BMTMn CoriHua. Ona macuT, 
HTO CoJiHLie 6yfleT npoflon>KaTb cseTHTb c 5ojibLiJOM CTa6mibH0CTbK) b TeneHne eme npM5jin3MTenbHO 
HflTM Munni/iapflOB neT; 3aTeM ero HacToaifli/iw fluaivieTp yBennHHTca npmviepHO b cto pas, m oho CTaneT 
ruraHTCKOM KpacHOM SBesfloPi; saTeivi oho 6yfleT nynbcupoBaTb. BcnbixHOT, npeBpaTHBiuncb b HOByro 

3Be3fly, paspyiUMTCfl M OCTblHOT, B KOHBHHOM MTOrO, CTaB HepHbIM KapnUKOM. Ho npOMSOMfleT TIM BCe 3T0 

c ConHMOM Ha caMOM flene? Hey>KenM Ka>Kflan SBeafla TaKOM >Ke Maccbi m cocTaBa, KOTopan 
cctDopMnpoBanacb aa HecKonbKO MunnnapflOB neT flo ConHqa, y>Ke CTana KpacHbiM ruraHTOM, KaK 
npeflCKasbiBaoT Teopua? Mnn Bo3mo>kho nn, hto HOKOTopbie, na nepBbiM Barnafl, HeBa>KHbie xmvii/iHecKMe 
npoLiecGbi Ha Manbix nnaneTax, KOTopbie BpamaioTCfl no op6MTe 3tmx SBesfl, IVIornn naivieHMTb Tenenne 
fiflepHbix M rpaBHTaiinoHHbix npoLieccoB c HensMeprnvio 6onbLueM Maccoki m 3Hepri/iei?i? Ecnn ConHqe 
CTaneT KpacHbiM ruraHTOM, oho nornoTUT n paapyiuMT Seivinio. H ecnn k TOMy BpeMenn na Seivine Bce 
eme, c|DH3HHecKH uni/i HHTenneKTyanbHO, 5yflyT >KHTb Hamn noTOMKH, ohh, CKopee Bcero, ne aaxoTAT, 
HTo6bi 3T0 npoM30iuno. Ohm 6yflyT flenaTb Bce, hto b mx ci/inax, HTo5bi npeflOTBpaTi/iTb 3to. 

OneBUflHO nn to, hto ohm HMHero ne CMoryT cflenaTb? BesycnoBHO, nama coBpeivieHHafl TexHonorMn 
CTiMiuKOM HMHTO>KHa, HTo6bi cflonaTb 3TO. Ho HM HaLua ToopMA 3Be3flHOM 3BonK)i4MM, HM KaKafl-TO flpyrafl 
M3BecTHaa naivi c|DM3MKa ne flaeT npMHMHbi CHMTaTb, hto 3Ta saflana HOBOSMOKHa. HanpoTMB, Mbi y>Ke 
3HaeM B o6mMX HepTax, b hom ona 5yfleT saioiioHaTbCfl (a mmohho, b yflanoHMM MaTepMM c Connua). V\ y 
nac ecTb necKoribKO MMnriMapflOB neT, HTo6bi ycoBepmeHCTBOBaTb natuM nonycbipbie nnanbi m 
npMMOHMTb MX Ha npaKTMKe. EcriM naiuM noTOMKM cnacyT ceGa TaKMM o6pa30M, 3HaHMT Hama 

COBpeiVieHHafl TeopMa 3Be3flH0M 3BOnK)14MM B npMMOHOHMM K KOHKpeTHOM 3Be3fle flaOT a6conK)THO 

HenpaBMJibHbiM otbot. A npMHMHa 3Toro saioiKDHaeTCfl b tom, hto ona ne yHMTbiBaoT BJiMflHMe >km3hm na 
3Be3flHyK) 3BonioMMio. Ona yHMTbiBaoT TaKi/ie cjDyHflaivieHTanbHbie c|3M3MHecKMe bjimahma KaK aflepnbie m 
3neKTpoMarHMTHbie CMJibi, rpaBMTaqMfl, rMflpocTaTMHecKoe m paflMaqMOHHoe flaBnoHMe, ho ho >KM3Hb. 

noxo>Ke, HTO 3HaHMe, Heo5xoflMMoe flna ynpaBnoHMfl ConHqeM, ne CMorno 6bi pasBMTbcn TOJibKO 
nyTOM ecTBCTBeHHoro OT6opa, no3TOMy mmohho ot npucyTCTBMfl paayMHOu >km3hm saBMCMT 6yp,yin,ee 
CoHHLia. Ha 3to mo>kho BoapasMTb, hto Heo6ocHOBaHHO flonycKaTb, hto paayivi Bbi>KMBeT na Seivine b 
TeneHMe necKonbKMX wiMnnMapflOB neT, m fla>Ke ecnM BbDKMBOT, to eifle 6onbLuee flonymeHMe CHMTaTb, 
HTO OH SyflOT o5naflaTb snaHMeivi, Heo6xoflMMbiM flna ynpaBnoHMfl ConHqeM. Oflna m3 coBpeivieHHbix 
TOHOK apeHMfl saKnioHaeTCfl b tom, hto paayMHan >KM3Hb na Seivine y>Ke cePiHac naxoflMTCfl b onacHOCTM 
caMopaapymeHMfl, ecnM ne ot aflepHOM bomhw, to ot KaKoro-HM5yflb no6oHHoro cneflCTBMfl 
TexHMHecKoro nporpecca MnM HayHHoro MccneflOBaHMfl. IVlHorMe nroflM CHMTawT, hto ecnM paayMHOM 
>KM3HM cy>KfleHO BbDKMTb Ha Seivine, TO 3T0 MO>KeT npoM30MTM TonbKO nyTeM noflaBneHMfl TexHMHecKoro 
nporpecca. no3TOMy ohm, bo3mo>kho, 6oflTca, hto name pasBMTMe TexHonorMM, Heo6xoflMivioe flnn 
ynpaBnoHMfl 3Be3flaiviM, HecoBiviecTMMO c flnMTenbHOCTbio Bbi>KMBaHMfl, flocTaTOHHOM flnfl Mcnonb30Ba- 
HMfl 3T0M TexHonorMM, M, cneflOBaTenbHO, TaK MnM Mnane, npeflonpefleneno, hto >KM3Hb na Seivine ne 
noBnMflOT Ha 3BonK)i4Mto ConHqa. 

9\ yBepen, hto 3tot neccMiviMSM npMcym BBefleHHbiM b 3a5ny>KfleHMe nioflflM. KaK a o6'bflCHK) b rnaBe 
14, cymecTByeT mhokbctbo npMHMH nonaraTb, hto naiuM noTOMKM, b KOHue kohmob, 6yflyT ynpaBnaTb 
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CoHHLieM M fla>Ke Gonbiue. BepofliHO, Mbi He MO>KeM npeflBHAeib hm i/ix rexHonomK), hi/i mx >KejiaHMe. 
Bo3MO>KHO, OHH saxoTflT cnacTMCb, noKMHyB coriHeHHyK) CMCTewiy uni/i saMopoauB 3eMnio, nnn c 
noMOLUbK) MHO>KecTBa MeroflOB, HenocTH>Km\/ibix flna Hac m He HMeromux HUHero o5LMero c ri/i6enbK) 
Bwiecre c ConHueM. C flpyroPi CTopoHbi, ohm Moryr aaxoreib ynpaBnaib Connueivi aaAonro ao Toro, 
KorAa noHaAo5i/iTCfl npeAOTspaTi/iTb ero nepexoA b cfjaay KpacHoro ri/iraHTa (nanprnviep, HTo5bi 6onee 
3c|3c|3eKTMBHO McnojibsoBaTb efo aneprmo nnn HTo6bi Ao6biBaTb c ero noMombto cbipbe p,na pacLunpeHUfl 
CBoero >KM3HeHHoro npocTpancTBa). OAHaKO nono>KeHMe, KOTopoe a SAecb AOKasbiBaK), aaBMcm ne ot 
HameM cnoco5HOCTi/i npeACKasbiBaib to, hto nponaoMAer. Oho saBucuT TonbKO ot loro, hto to, hto 
npoM30MAeT, 5yAeT saBucoTb ot Toro anani/ia, KOTopbiM 6yAyT o5naAaTb Hamn hotomkm m ot Toro, KaK 
OHM ero npMMeHflT. TaKMM o6pa30M HeB03i\/io>KHO npeACKaaaTb 5yAymee Conniia, ne npMHMMaa bo 
BHMMaHMe 6yAymee SeiviriM m, b HacTHOCTM, 6yAymee snaHMfl. 14BeT ConHqa nepea AecaTb MMnriMapAOB 
neT saBMCMT ot rpaBMTaqMM m paAMauMOHHoro AaBneHMfl, ot KOHBeKMMM m nyKneocMHTeaa. Oh coBceM ne 
saBMCMT OT reonorMM Benepbi, xmmmm KDnMTepa mhm pMcyHKa KpaTepoB na flyne. Ho oh aaBMCMT ot Toro, 
HTO npoMSOMAOT c pasyMHOM >KM3Hbio Ha nnaneTe Seivinfl. Oh saBMCMT ot noriMTMKM, skohommkm m pe- 
synbTaTOB bomh. Oh sbbmcmt ot Toro, mto Ae^aioT nwAn: KaKMe pemeHMJi ohm npMHMWiaioT, KaKMe 
npo6neMbi pemaioT, kbkmo MeHHOCTM Bbi6MpaK)T m KaK BOAyT ce6fl no OTHOiueHMK) k ASTflivi. 

HeB03MO>KHO M35e>KaTb 3Toro BbiBOAa, npMHMMan neccMMMCTMHecKyio TeopMio OTHOcnTenbHO 
nepcneKTMB naiuero Bbi>KMBaHMa. TaKaa TeopMfl ne cneAyeT hm m3 saKOHOB ctDMSMKM, hm m3 nK)6oro 
Apyroro MSBecTHoro naivi 4)yHAaMeHTanbHoro npMHMMna: ee mo>kho AOKaaaTb TonbKO na HenoBeHecKOM 
flSbiKe BbicoKoro ypoBHfl (nanpMMep, «Hay>HHoe snaHMe onepeAMno MopanbHoe 3HaHMe» mtim hto yroAHO 
eme). TaKMM o6pa30M, paccy>KAan na ochobo TaKOM TeopMM, nenoBeK neaBHO npMsnaeT, hto a^^ 
acTpoc|3M3MHecKMX npoACKasaHMM Heo6xoAMMbi TeopMM o HenoBenecKMX p,enax. H p,a>Ke ecriM nonbiTKM 
HenoBenecKOM pacbi Bbi>KMTb, b Konqe kohmob, 0Ka>KyTCfl TmeTHbiMM, npMMeHMWia jim STa 
neccMMi/icTMHecKafl TeopMn ko BceMy BneaeiviHoiviy paayiviy bo BceneHHOM? Ecjim hot, ochm HOKaa 
paayMHaa >KM3Hb, b neKOM ranaKTMKe, KorAa-nM6o cyivieeT Bbi>KMTb b TenoHMe MMnriMapAOB neT, to >KM3Hb 

Ba>KHa B rpOMaAHOM CfSMSMHeCKOM paSBMTMM BCeneHHOM. 

Bo BcePi HaiiieM TanaKTMKe m bo BceM MynbTMBepce asesAHaa SBonioMMa aaBMCMT ot Toro, paasMnacb 
TIM paayMHan >KM3Hb m rp,e sto npoMSOLuno, a ecnM pasBMnacb, to ot peaynbTaTOB ee bomh m ot ee 
OTHOLueHMfl K ceouM RBiaM. HanpMMep, Mbi MO>KeM npM6nM3MTenbHO onpeAeriMTb, KaKMe nponopqMM 
3Be3A pasHbix MBeTOB (Tonnee, pasHbix cneKTpanbHbix tmrob) Aon>KHbi naxoAMTbCfl b TanaKTMKe. MTo6bi 
3T0 ocymecTBMTb, Mbi AOTDKHbi CAefiaTb HOKOTopbie AonymeHMfl OTHOci/iTenbHO Toro, ecTb jim TaM paayM- 
Han >KM3Hb M HTO OHa AsnaoT Bce 3to BpeMfl (to ecTb, hto ona ne noracMna cni/iiuKOM MHoro 3Be3A). B 
HacTOfliAMM MOMeHT HauJM Ha6nK)AeHMfl cornacyKDTCfl c tom, hto 3a npoAenaMM HameM conneHHOM 
CMCTeMbi pa3yMH0M >KM3HM He cyiAecTByeT. KorAa naiuM TeopMM o CTpyKType HameM FanaKTMKM CTanyT 
eme TOHHee, Mbi CMO>KeM AsnaTb 6ojiee TOHHbie npeACKa3aHMfl, ho on^Tb TonbKO na ocHOBe AonymeHMM 
o pacnpeAeneHMM m noBeAOHMM pa3yMa b fanaKTMKe. Ecjim 3tm AonyLAOHMfl 6yAyT neTOHHbiMM, Mbi 
npeACKa>KeM HenpaBMJibHoe pacnpeAeneHMe cneKTpanbHbix tmhob rohtm TaK >Ke yBepenno, KaK ecnM 6bi 
HaM npMiunocb CAenaTb oiuM5Ky OTHOCMTenbHO cocTaBa BHyTpM3Be3AHbix ra30B MnM Maccbi aTOMa 
BOAopoAa. I/I ecnM Mbi o6Hapy>KMM onpeAenennbie anoManMM b pacnpeAeneHMM cneKTpanbHbix TMnoB, 
3T0 MO>KeT 6biTb CBMAeTonbCTBOM npMcyTCTBMfl BHe3eMHoro pa3yMa. 

KocMonorM fl>KOH Bappoy m 0p3HK TMnnep paccMOTpenM acTpoc|3M3MHecKMe cneACTBMa, KOTopbie 
MMena 6bi >KM3Hb, ecnM 6bi ona Bbi>KMna b TenoHMe Aonroro BpeMOHM nocne Toro, KorAa ConHLie Morno 
5bi BO BceM ocTanbHOM CTaTb KpacHbiM rMraHTOM. Ohm o6Hapy>KMnM, hto >KM3Hb, b kohohhom MTore, 
BHecna 6bi rpaHAM03Hbie KanecTBennbie nepeMenbi b CTpyKTypy FanaKTMKM, a BnocneACTBMM, m b 
CTpyKTypy BceM BcenennoM. (K 3tmm pe3ynbTaTaM a Bepnycb b rnaBe 14). l/lTaK, eme pa3, nK)6aa TeopMfl 
CTpyKTypbi BceneHHOM bo Bcex CTaAMax, 3a MCKnioHeHMeM caMbix paHHMX, Aon>KHa npMHMMaTb bo 
BHMMaHMe TO, HTO 6yAeT MnM Hero ne 6yAeT AsnaTb >KM3Hb k TOMy BpeMeHM. OToro Henb3fl M36e>KaTb: 
5yAyLAaa MCTopMfl BcenennoM 3aBMCMT ot 6yAyLAeM mctopmm 3HaHMa. AcTponorM BcerAa sepMnM, hto 
KOCMMHecKMe co6biTMfl BnMflioT Ha Asna nKJAePi: nayKa b TeneHMe MHorMX bokob CHMTana, hto hm kocmoc 
He BnMflOT Ha moASM, hm nioAM na kocmoc. Tenepb Mbi noHMMaeM, hto Asna nioAeM BnMflioT na 

KOCMMHeCKMe C05blTM3. 

Ctomt nopa3MbiLunaTb naA TeM, rAe Mbi c6MnMCb c nyTM m nananM HeAOoqeHMBaTb c|3M3MHecKoe 

BnMSHMe >KM3HM. 3tO npOM30lUnO M3-3a HameM OrpaHMHeHHOCTM. (MpOHMfl COCTOMT B TOM, HTO APSBHMe 

KOHcencycbi M35eranM namePi omM6KM, noTOMy hto 6binM eme 6onee orpaHMHennbiMM). Bo BcenennoM, 
KaK Mbi ee euduM, >KM3Hb ne nosnMana hm na hto, hto MMeno 6bi xoTb KaKoe-TO acTpoctDM3MHecKoe 
3HaHeHMe. OAHaKO mn bmamm TonbKO npomnoe, m 5onee MnM Menee noApo6HO Mbi bmamm TonbKO to 
npomnoe, KOTopoe naxoAMTca b npocTpancTBe, 6nM3KOM k naM. Mom p,anbiue bo BceneHHyio Mbi 
CMOTpMM, TOM B 6onee OTAaneHHoe npomnoe Mbi 3arnflAbiBaeM m TeM Menbme noApo6HOCTeM Mbi 
BMAMM. Ho Aa>Ke Bce npomnoe — MCTopMa BcenennoM ot Bonbmoro B3pbiBa ao nacTOflLAero MOMeHTa 
— 3T0 Bcero nMmb ManenbKan nacTMua ctDM3MHecK0M peanbHOCTM. HacToniAMM momoht m Bonbmoe 
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C>KaTMe (ecnn oho nponaoMfler) pasflenneT, no KpawHOM Mepe, b flecaib pas 6onbLijaa ncTopi/in, a 
M0>KeT 6biTb, M eine 6onbiue, He roBopa y>Ke o flpyrux BceneHHbix. Mbi ne MO>KeM Ha6nK)flaTb hm oflny m 
HMX, HO npuMOHJia CBOM JiyHiui/ie TeopuM K 6yflyLMeMy SBesfl, ranaKTHK m BceneHHOM, wibi o6Hapy>KHBaeM 
orpoMHoe npocTpancTBO, na KOTopoe MO>KeT BosfleMCTBOBarb >KM3Hb m nocne flonroro BoafleMCTBun 
aaxBaTMTb rocnoflCTBO Hafl BceM, hto nponcxoflm, tohho raK >Ke, KaK cePiHac OHa rocnoflCTByei b 6mo- 
cc|3epe SeMJiM. 

TpaflMUi/ioHHoe flOKaaaienbCTBO HeBa>KHOCTH >ki/13hm npi/iflaei cjimuKOM 6onbiuoe 3HaHeHi/ie 
o5"beMHbiM BennHMHaM, nanprnviep, paaiviepy, wiacce m anepmn. B orpaHnneHHOM npomnoM m 
HacTOflmeM TaKne BejinHi/iHbi 6b\nv\ i/i ocraKDicfl xopomew MepoM acTpoc|DH3MHecKOM Ba>KHOCTi/i, ho b 
c|3M3MKe He cyLMecTByer npuHUHbi, noneiviy ero ne flon>KHO M3MeHMTbca. Bonee Toro, cawia 5i/iocc|Depa 
y>Ke npeflocTaBnaei M3o5i/inMe npmviepoB, npoTHBopeHamux o5Lnei?i npmvieHmviocTM raKi/ix Mep 
Ba>KHOCTH. B TpeTbeM cjonejm ro Po>KflecTBa Xpi/icTOBa, nanprnviep, Macca HejioBenecKOM pacbi 
cocTaBnana OKono flecflTH Mi/innnoHOB tohh. CneAOBarenbHO, mo>kho CAenarb BbiBOfl, hto Mano- 
BepoaiHO, HTO Ha c|3M3MHecKMe npoLieccbi, nponcxoflUBLUne b iperbeivi boko flo Po>KflecTBa XpucTOBa m 
npuBOflMBiui/ie K flBH>KeHMKD BO MHOfo pa3 npeBbiLuatomeiviy aiy Maccy, Morno 3HaHi/iTenbH0 noBnunib 
npucyTCTBue nnn OTcyicTBue n\op,eiA. OflnaKO b to Bpeivifl 6bma nocTpoena Benmaa KmaPicKafl Crena, 
Macca KOTopoM nprnviepno paBHa TpeMciaivi MunnnoHaM tohh. nepeABi/DKOHne winnnnoHOB tohh KaMHfl 
— 3T0 oflHa H3 Tex BOLneM, KOTopbiMi/i Bco BpoMfl 3aHHMaioTca nioflM. CeroflHfl Heo6xoflMMO Bcero 
HecKonbKO flK)>KMH HefioBSK, HTo6bi BbiKonaTb >Kene3HOAopo>KHbm TOHHSJib, y6paB Munni/ioH tohh sewinn. 
(floKa3aTenbCTBO SToro nono>KeHMfl 6yAeT eme 6onee Hafle>KHbii\/i, ecnn wibi 6onee cnpaBeflnnBO 
cpaBHi/iM Maccy nepeABunyToro KaMHJi c MaccoM tom KpomeHHOM nacTHLibi M03ra HH>KeHepa nnn 
MMnepaTopa, peann3yK)mero 3th nflsn, uni/i Mi/iMbi, KOTopbie 3acTaBnflioT KaMOHb cflBUHyTbca). 
MenoBenecKaa paca b qenoM (nnn, ecnn no>KenaeTe, ee sanac IVImmob) bo3mo>kho y>Ke o6naflaeT 
flocTaTOHHbiM 3HaHi/ieM, HTo6bi pa3pyiuMTb Lienbie nnanoTbi, ecnn 6bi ot SToro 3aBMceno ee Bbi>Ki/iBaHi/ie. 
fla>Ke Hepa3yMHafl >KH3Hb y>Ke MHoro pa3 3HaHMTenbH0 TpancctDopMnpoBana cbok) co5cTBeHHyio Maccy 
noBepxHOCTM M aTMOcc|Depbi SeMJin. Becb Kucnopofl b HaLueM aTMOccfjepe, nanprnviep, — OKono Tbicann 
TpunnnoHOB tohh — 6bm co3AaH pacTeHUflMH m, cneAOBaTenbHO, 6bm no6oHHbiM cneACTBueM pennn- 
Kaui/iM renoB, T.e. MoneKyn, noTOMKOB eAUHCTBeHHOM MoneKynbi. >KM3Hb OKa3biBaeT Bnnani/ie ne noTOMy, 
HTO OHa 5onee Kpynnan, MaccuBHan mjim anepreTHHecKaa, hom APyrne ctDi/i3HHecKMe npoueccbi, a noTOMy 
HTO OHa o6naAaeT 6onbLiJHM 3HaHMeM. Ho orpoMHOiviy Bnnanmo, KOTopoe 3HaHi/ie OKa3biBaeT na 
pe3ynbTaTbi c|DM3i/iHecKi/ix npoueccoB, oho, no KpawHePi Mepe, TaK >Ke Ba>KHO, KaK n nio6aa APyran 
c|DM3MHecKaa BennHUHa. 

Ho cymecTByeT nn ocHOBHoe c|3M3MHecKoe pa3nMHMe (KOTopoe Aon>KHO cymecTBOBaTb, KaK 
AonycKani/i ApeBHi/ie b cnynae c >KM3HbK)) Me>KAy o6"beKTaMM, HecymnMH 3HaHMe m oetoKTaMU, ne 
HecyiAMMM 3HaHi/ie, pa3ni/iHi/ie, KOTopoe ne 3aBi/icMT hm ot cpeAbi, OKpy>KaK)iAeM o5teKTbi, hm ot mx 
BTiMaHMfl Ha OTAanoHHoe 6yp,yin,ee, a 3aBMCMT TOJibKO ot HenocpeACTBennbix c|3M3MHecKMX KanecTB 3tmx 
o6"beKTOB? YAMBMTenbHO, ho cymecTByeT. HTo6bi ero yBHAOTb, Heo5xoAMMO npMHSTb nepcneKTMBy 
(MHO>KecTBeHHOCTM BcejieHHbix) MynbTMBepca. 

PaccMOTpMM flHK >KMBoro opraHM3Ma, nanpMMep, Mep,Bep,a, m npeAnono>KMM, hto tao-to b oahom m3 
ero renoB Mbi o5Hapy>KMBaeM nocjieAOBaTenbHOCTb TI4l~ri4rTTT14. 3Ta nacTHaa qenoHKa m3 ascatm 
MoneKyn, b cneiiManbHOM hmluo, cocTOflmePi m3 ocTaBiueMCfl nacTM rena m ero hmlum, aBnneTCfl 
penjiMKaTopoM. Ona peariMsyoT He6onbLiJOM, ho Ba>KHbiM KycoHOK 3HaHMa. Tenepb npeAnono>KMM, paAM 
AOKa3aTenbCTBa, hto Mbi MO>KeM HaMTM b flHK MOABOAa (HereneTMHecKMM) 0Tpe30K AecjDeKTMBHOM 
nocneAOBaTenbHOCTM, KOTopbiM toko mmoot nocneAOBaTenbHOCTb TI4rTI4l~rTT14. 3Ty 
nocjieAOBaTenbHOCTb ne ctomt Ha3biBaTb penjiMKaTopoM, noTOMy hto ona ne AsnaeT npaKTMHecKM 
HMKaKoro BKJiaAa b cbok) co6cTBeHHyK) penjiMKaumo m ho peanM3yeT 3HaHMe. 3to cjiynaMHafl 
nocneAOBaTenbHOCTb. MTaK, y nac ecTb ABa c|DM3MHecKMX o6"beKTa, ABa OTpe3Ka oahom m tom >Ke 
qenoHKM flHK, oamh m3 KOTopbix peanMsyeT 3HaHMe, a APyroM ABnaeTca cnynaMHOM 
nocneAOBaTenbHOCTbio. Ho ohm cpuaunecKU ubeHmuHHbi. KaKMM o6pa30M 3HaHMe MO>KeT 6biTb 
c|3yHAaMeHTanbH0M c|3M3MHecKOM BennHMHOM, ecnM oamh oGtoKT o6naAaeT mm, a APyroM, cfiMSMHecKM 
MAeHTMHHbiM nepBOMy, mm He o6naAaeT? 

IVIOKOT, TaK KaK 3TM ABa 0Tpe3Ka B ASMCTBMTenbHOCTM He MAeHTMHHbl. OhM TOnbKO Ka>KyTCfl 
MAOHTMHHblMM, KOrAa Ha HMX CMOTpST M3 HOKOTOpblX BCenOHHblX, TaKMX, KaK HaLUa. flaBaMTe nOCMOTpMM 

Ha HMX eme pa3 TaK, KaK ohm BbirnflAfiT b APyrMX Bcenennbix. Mbi ne MO>KeM Ha6nK)AaTb APyrMe 
BceneHHbie HenocpeACTBOHHO, nosTOMy naM npMAOTCfl Bocnonb30BaTbCfl TeopMOM. 

HaM M3BecTH0, HTO flHK >KMBbix opraHM3MOB ecTecTBOHHO noABep>KeHa cnyHaMHbiM BapMaqnaM — 
Mymau,uaM — b nocnoAOBaTenbHOCTM MoneKyn A, f m T. CornacHO TeopwM aBonioMMM aAanTaqMM b 
renax, a cneAOBaTenbHO, m caMO cymecTBOBaHMe renoB, 3aBMCflT ot noflBnoHMfl TaKMX MyTaqMM. M3-3a 
MyTaqMM nonynaqMM nio6oro rena coAep>KaT neKOTopyio CTenenb BapMaqMM, m oco6m — HOCMTenM renoB 
c 6onee BbicoKOM CTenenbio aAanTaqMM CTpeMSTCfl ocTaBMTb 6onbiue hotomkob, neM APyrMe oco5m. 
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Bojibiuafl HBCTb Bapi/iaqHM reHa flejiaer era Hecnoco6HbiM BbisbiBaib cbok) penni/iKaMHK), noTowiy hto 
MSMeHeHHan nocneflOBarenbHOCTb y>Ke He npuKasbiBaer KneiKe nponsBOflHTb hto-to nojiesHoe. 
OcranbHbie BapnaMMH npocTO Renaioi pennnKaui/iK) MeHee BepoaiHOM (i.e. ohm cy>KaK)T Hrnuy rena). 
OflHaKO HeKOTopbie wioryr peannaoBaib HOBbie KowiaHflbi, KOTopbie noebicfim BepoflTHOCTb pennnKaLiMH. 
TaKMM o6pa30M nponcxoflUT eciecTBeHHbiM OT6op. C Ka>KflbiM noKoneHneM BapnaMnn n pennnKaiiuM 
creneHb aflanTaqm/i BbDRHBaromux renoB crpeivinTca k BoapacTahmo. B HacToamee Bpeivia cnynaMHafl 
MyraMna, BbisBaHHaa, nanprnviep, npoHUKHOBeHi/ieivi KOCMi/iHecKoro nyna, CTaHer npuHi/iHOM BapnaMni/i He 
TonbKO BHyrpn nonyjiflMnn oprani/isMa b oahom BceneHHOki, ho m Me>Kfly BcenenHbiMH. KocMHMecKuPi 
«nyH» — 3T0 BbicoK03HepreTi/iHecKafl flpo6HoaTOMHaa nacTHMa, m, noflo6HO c|30T0Hy, ncnycKaeMoiviy 
aneKTpuHecKi/iM cJaonapuKOM, ona nepeMeinaerca b paannHHbix HanpaBneHUflx b paani/iHHbix BceneHHbix. 
no3TOMy, Korfla HacTHua KOCMUHecKoro nyna npoHUKaer b qenoHKy flHK m BbisbiBaei MyiaLimo, hokoto- 
pbie M3 ee abomhukob b flpymx BceneHHbix hs nonaflawT b cbom kohmh MenoHKH flHK, a APyrne 
npoHMKaioT B 3TM qenoHKM B flpyrux Mecrax, BbisbiBan, cneflOBaTsnbHO, flpyrne MyraLim/i. TaKUM 
o5pa30M, npoHMKHOBBHue oflHoro KOCMi/iHSCKoro nyna b oflny wioneKyny flHK b o6meM cnynae BbisoBST 
B paannHHbix BcensHHbix orpoMHoe KonnHecTBO paannHHbix MyraunM. 

Korfla Mbi paaMbiLunneivi, KaK KOHKpsTHbiM o6"beKT mokbt Bbirnflfleib b flpyrux BcensHHbix, HaM hb 
cneflyBT aarnflflbiBaib b MynbiuBBpc laK flariBKO, hto pacnoanaTb flBOMHi/iKa aioro o6"bBKTa b flpyroM 

BCeneHHOM CraHBT HBB03M0>KH0. BoabMBM, HanpHMBp, OrpBSOK flHK. B HBKOTOPNX BCBJIBHHblX cobcbm 

HBT MoneKyn flHK. flpyruB bcbjibhhnb, coflep>KaiflMe flHK, HacTonbKO hb noxo>KM na namy, hto hb 
cyiflBCTByBT cnoco6a pacnoanaTb, KaKOM orpBSOK flHK b 3jov\ BCBnBHHoPi cooTBBTCTByBT Towiy orpBSKy, 
KOTopbm Mbi paccMaTpi/iBaBM B HaiuBM BCBriBHHOM. BBCCMbicjiBHHO 3aflaBaTbca BonpocoM, KaK Ham 

KOHKpBTHbliJi 0TPB30K flHK BbimflflHT B TaKOiJi BCBflBHHOM, nOSTOMy, BO H36B>KaHMB nOflBflBHl/lfl TaKOM 
HBOnpBflBJIBHHOCTM, Mbi flOn>KHbl paCCMaTpi/lBaTb TOflbKO T6 BCBnBHHbIB, KOTOpbIB flOCTaiOHHO nOXO>KM 

Ha namy. HanpmviBp, Mbi Mornn 6bi paccMarpuBaTb TonbKO tb BCBDBHHbiB, b KOTopbix cyiflBCTByK)T 
MBflBBflu n B KOTopbix o5pa3Bi4 flHK MBflBBflfl 6bm HOMBiflBH B ycTpoMCTBO fljifl npoBBflBHMfl aHanM3a, 
3anporpaMMMpoBaHHOB na pacnBHaiKy p,ecajv\ 6yKB, npBflCTaBnflioLnnx cipyKiypy b tohho 

OnpBflBJIBHHOM n03m4MM OTHOCMTBnbHO KOHKpBTHblX OpHBHTHpOB TOHHO OnpBflBHBHHOM MBHOHKM flHK. 

RocriBflyioLUBB o6cy>KflBHMB HB MMBno 5bi MBCTa, BCJiM 5bi HaM npmunocb BbiGnpaTb nK)6oM flpyrow 
pa3yMHbm Kpi/iropuM pacno3HaBaHwa cooTBBTCTByioLfli/ix otpb3kob flHK b 6nn3nB>KaiflMX BCBJiBHHbix. 

ilo nK)6oMy raKOMy KpnTopmo otpb30k rBHa MBflBBflfl hohtm bo bcbx 6nM3nB>KaLflMX BCBriBHHbix 

flOn>KBH UMBTb TaKyiO >KB nOCflBflOBaTBribHOCTb, KaK H B HaUJBM BCBDBHHOM. TaK npOMCXOflMT noTOMy, 

HTO, no-BMflMMOMy, 3T0T roH o6naflaBT BbicoKOM CTBnBHbKD aflanraMMM, a aio 3HaHMT, hto 6onbiuan 

HaCTb BrO BapnaHTOB hb CyMBBT CKOnnpOBaTbCa B 6onbLiJMHCTBB BapnaHTOB OKpy>KaK)LflBI?l CpBflbl, a 

noTOMy, HB CMO>KBT noflBMTbCfl MMBHHO Ha 3T0M yHacTKB flHK >KMBoro MBflBBflfl. Hao6opoT, Korfla 

0TPB30K flHK, HB HBCyLfll/lM 3HaHMB, nOflBBpraBTCfl nOHTM nK)60M MyTaMMM, MyTHpOBaHHbm BapnaHT, TBM 
HB MBHBB, OCiaBTCa CnOC06HblM K KOnnpOBaHMKD. 3a MHOrUB nOKOJIBHMfl pBnnMKai4l/lM npOM30MflBT 
MHO>KBCTBO MyiaMMM, M 6onblUMHCTBO H3 HMX HB OKa>KyT HMKaKOrO BflMflHUfl Ha pBnnMKai4i/iK). 
CriBflOBaiBJIbHO, 0TPB30K flBCjDBKTMBHOM nOCDBflOBaTBribHOCTM, B OTJIHHMB OT CBOBrO rOHHOrO flBOMHMKa, 
5yflBT a5conK3THO rBTBporBHHbIM B pa3nMHHblX BCBriBHHbiX. TaK>KB MO>KBT CnyHHTbCfl, HTO Ka>Kflan 

B03M0>KHafl Bapnaiina oro nocriBflOBaiBribHOCTH (t.b. Toro, hto Mbi flon>KHbi noflpa3yMBBaTb nofl Bro 
nocnBflOBaiBnbHOCTbK), KOTopan cobbplubhho cnyHaMHa) 5yflBT b paBHOM ctbrbhh npBflCTaBriBHa b 

MynbTI/IBBpCB. 

TaKMM o6pa30M, nBpcnBKTUBa MynbiuBBpca OTKpbiBaoT flonojiHUTonbHyK) c|3M3MHBCKyK) CTpyKTypy 
flHK MBflBBflfl. B 3T0M BCBnBHHOM OHa coflBp>Km flBa 0TpB3Ka c nocjiBflOBaTBnbHOCTbK) TI4l~ri4ITTTI4. 

OflMH H3 HUX aBnflBTCfl HaCTbK) TBHa, flpyrOM HB flBJlflBTCa. B 6onblUMHCTBB flpyri/IX 6nM3nB>KaiflMX 
BCBJIBHHblX OBpBblM 1/13 flByX 0TpB3K0B MMBBT Ty >KB CaMytO nOCJlBflOBaTBDbHOCTb, TL4l~ri4rTTTl_|, KaK M B 
HaUJBM BCBJIBHHOM, HO BTOpOM OTpB30K CI/IJIbHO OTJIMHaBTCfl B 5nM3nB>KaLHHX BCBDBHHblX. TaKMM 

o6pa30M, c nBpcnBKTMBbi MynbTMBBpca flBa 0TpB3Ka fla>KB OTflariBHHO HB noxo>KM flpyr na flpyra 
(pucynoK 8.1). 

I/I BHOBb pa3MbllUnflfl CnHLUKOM OrpaHMHBHHO, Mb! npHLUJIM K nO>KHOMy BblBOfly, HTO 06"bBKTbl, 
HBCyiflMB 3HaHMB, MOryT 6blTb C|3I/13MHBCKM l/lflBHTMHHbl 06"bBKTaM, HB HBCyiflMM 3HaHMB; a 3TO, B CBOK) 
OHBpBflb, CTaBMT nOfl COMHBHMB C|3yHflaMBHTanbH0CTb 3HaHMfl. OflHaKO K HaCTOSlflBMy MOMBHTy Mb! y>KB 

noHTM 3aBBpiuMnM noDHbrn Kpyr. Mbi bmamm, hto flpoBHaa nflBfl o tom, hto >KMBafl Msjepm mmbbt 

0C06blB C|3M3MHBCKMB CBOMCTBa, nOHTM MCTMHHa: C|3M3MHBCKM 0C05BHHa HB >KMBaa MaTBpWS, a MaTBpua, 

Hecymafi 3HaHue. B oflHOM bcbjibhhom ona BbirnaflUT HopBryjiapno; bo bcbx BCBJiBHHbix ona mmbbt 
pBrynflpnyK) CTpyKTypy, noflo5HO KpMCTanny b MynbTMBopcB. 
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Pmc. 8.1. Bamflfl m3 MyjibTHBepca Ha flsa oipesKa flHK, KOTopbie oKasbiBaioTCfl nAeHTMHHbiMn b 
HaiiieM BceneHHOM, oahh — cnynaMHbiM, flpyroM HaxoAHTcn b reHe 

TaKMM oGpaaoM, SHaHne - 3to Bce-raKH cjDyHflaMeHTanbHaa dpmmecKaf^ BennHUHa, a ABneHne >km3hm 
HyTb MeHee 4)yHflaMeHTanbH0. 

□peflCTaBbTe, hto Bbi CMOTpi/iie Ha MoneKyny flHK KJieTKH Meflseflfl b aneKTpoHHbm MUKpocKon, 
nbirancb oinnHMTb renbi or HereheTMHecKnx nocneAOBaTenbHOCTePi n ouennTb cieneHb aflanraMnn 
Ka>Kfloro rena. B nK)6oM oflHOM BcenehHOM 3to HeB03M0>KH0. Cbomctbo 6biTb reHOM, i.e. mvieib BbicoKyio 
aflanraumo, nacToribKO, HacKonbKO ee mo>kho o6Hapy>Kmb b npeflenax oflHOM BceneHHOM, — 
HpesBbNaMHO cno>KHO. 3to Mcxoflflmee cbomctbo. Baivi npmunocb 6bi cflenaib MHO>KecTBO kohmm flHK c 
BapnaMMflMM, npmvieHMTb reHHyKD HH>KeHepMK3, HTo6bi cosflaib MHO>KecTBO 3m6pmohob MeflBeflew flna 
Ka>Kfloro BapnaHia flHK, BbipacTWTb arux Meflseflew, nocenuB mx b paannHHbie cpeflbi, 
npeACTasnflKDinne Hi/imy MeAseflfl, m nocMOTpeib, KaKne MeflBeflu ociaBflT 6ojibLue hotomkob. 

Ho c BonLije6HbiM MUKpocKonoM, KOTopbm Mor 6bi aamaHyib b APyrne BceneHHbie (hto, n 
noflHepKi/iBaio, HeB03MO>KHo: Mbi McnonbsyeM reopnK), >HTo6bi npeAciaBHTb — nnn nepeAaib — to, hto, 
KaK Hawi MSBecTHO, Aon>KHO Tawi HaxoAMTbCfl), 3Ta aaAana CTana 6bi npome. KaK Ha pucyHKe 8.1, renbi 
OTnuHanncb 6bi ot «HereHOB» tohho TaioKe, KaK o6pa6aTbiBaeMbie nona OTnuHaKDTCfl ot A>t<yHmeM na 
c|30Torpac|3Max, CAenaHHbix c BOSAyxa, nnn KaK KpucTannbi, BbinaBLUne b ocaAOK m pacTBopa. Ohm 
perynapHbi bo MHorux 6nM3ne>KaLunx Bcenennbix, TorAa KaK Bce «HereHbi», OTpesKH Aec|3eKTMBH0M 
nocneAOBaTejibHOCTM, HeperynapHbi. Hto KacaeTcn CTeneHU aAanTaunn rena, oqeHi/iTb ee noMTH TaK >Ke 
npocTO. TeHbi c nyHiueM aAanTaiinew 6yAyT mvieTb OAHy n Ty >Ke CTpyKTypy b 6onee o5LiJMpHOM 
AnanaaoHe BceiieHHbix — y hmx 6yAyT 6ojiee KpynHbie «KpMCTannbi». 

Tenepb AasaMTe OTnpaBUMCfl Ha APyryio nnaneTy i/i nonbiTaeMca naPiTM MecTHbie c|3opMbi >km3hm, 
ecnn TaKOBbie Tawi mvieroTca. 1/1 onsTb 3to nsBecTHO cno>KHafl saAana. BaM npmunocb 6bi npoBecTH 
cjio>KHbie n M30iApeHHbie aKcnepmvieHTbi, 6ecKOHeHHbie oium5ki/i KOTopbix CTann npeAwieTOM MHO>KecTBa 
HayHHO-cjDaHTacTMHecKi/ix paccKaaoB. Ho ecnn TonbKO Bbi Mornn 6bi Ha6nK)AaTb b TenecKon Becb 
MynbTi/iBepc, >Ki/i3Hb m ee cneACTBi/in 5bmn 6bi OHeBi/iAHbi c nepBoro BsmaAa. BaM Bcero nmub 
Heo6xoAm\/io ncKaTb cno>KHbie CTpyKTypbi, KOTopbie Ka>KyTca HeperynapHbiMn b jik)5om oahom 
BceneHHOM, ho MAeHTMHHbiMn BO MHomx 6nM3ne>KaiAMX BceneHHbix. Ecnn Bbi yBHAUTe hto-jii/i5o 
noAo6Hoe, Bbi o6Hapy>KMTe neKoe c|3i/i3MHecKM peani/i30BaHHoe 3HaHMe. Tao ecTb 3HaHne, TaM Aon>KHa 
5biTb >Ki/i3Hb, no KpawHOM Mepe, b npomnoM. 

CpaBHUM >KHBoro wieABOAa c C03Be3AMeM BonbiuoM IVIeABeAHUbi. >KMBbie moaboah bo MHomx 
5nM3ne>KaiAMX Bcenennbix aHaTOMUHecKi/i onenb cxo>km. TaKuwi cbomctbom o6naAaK)T ne TonbKO mx 
reHbi, HO M Bce Teno (xoTa APyrMe xapaKTepMCTMKM Tena, nanpMiviep, Bee, MoryT OTriMHaTbcn ropa3AO 
5onbLue, neivi renbi; TaK npoMcxoAMT noTOMy, hto, k npMMepy, b pa3nMHHbix Bcenennbix MOABeAb b 
5onbLueM mdm MenbLueM CTeneHM npeycnen b nocnoAHMX noMCKax hmlam). Ho b co3Be3AMM BonbiuoM 
IVloAseAMMbi ot oahom BceneHHOM k APyroM He cymecTByeT TaKOM perynapnocTM. Oopivia co3Be3AMfl — 
3T0 pe3ynbTaT HananbHoro cocTOJiHMa ranaKTMHecKoro ra3a, m3 KOToporo cjDopMMpoBanMCb 3Be3Abi. 3to 
cocTOflHMe 6bmo cnynaMHbiM — na wiMKpocKonMHecKOM ypoBhe Becbivia pa3nM>HHbiM b pa3Hbix 
BceneHHbix — m npoLiecc c|3opMMpoBaHMfl 3Be3A m3 3Toro ra3a BKJiKSHan BceB03M0>KHbie 
HeycTOMHMBOCTM, yBejiMMMBLUMe MacLiJTa6 BapMauMM. B pe3ynbTaTe pacnono>KeHMe 3Be3A, KOTopoe Mbi 
Ha5nK3AaeM b co3Be3AMM, cymecTByeT TonbKO b OMOHb orpaHMHeHHOM Anana30He BceneHHbix. B 
6onbLUMHCTBe 6nM3ne>KaiAMX BapMaHTOB HaujePi BcenennoM b He6e TO>Ke ecTb co3Be3AMfl, ho ohm 
BbirnflA^T MHane. 

M HaKOHOM, AasaMTe tohho TaK >Ke nocMOTpMM na BceneHHyio. Hto yBMAMT nam MarMHecKM 
Boopy>KeHHbiM rna3? B OTAenbHOM BcenennoM caMbie nopa3MTenbHbie CTpyKTypbi — 3to ranaKTMKM m 
CKonneHMfl ranaKTMK. Ho 3tm o6"beKTbi ne mmoiot pa3nMHMi\/ioM CTpyKTypbi b MynbTMBepce. TaM, rAe b 
OAHOM BceneHHOM ecTb ranaKTMKa, b MynbTMBepce co6paHbi MMpMaAbi ranaKTMK c BecbMa pa3nMHH0M 
reorpacjai/ieM. H TaK bo BceM MynbTMBepce. BnM>KaMiuMe Bcenennbie noxo>KM TonbKO b o6iamx nepTax, KaK 
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Toro Tpe5yK)T aaKOHbi c|dh3mkm, KOTopbie k hum npuMeHi/iMbi. TaKi/iM o5pa30M, 6onbLiJMHCTBO asesfl HMeei 
flOBonbHO TOHHyK) cc|3epi/iHecKyK) cjDopMy BO BceM MynbTHBepce, a 6onbLUMHCTBO ranaKTHK mvieei 
cnnpajibHyK3 i/inn snnnnTHHecKyK) c|DopMy. Ho hmhto ho npocTupaeTca b OTflaneHHbie BceneHHbie, ho 
i/i3MeHi/iB CBOK) flOTanbHyK) CTpyKTypy flo HeysHaBaeMOCTH. T.e. KpoMe rex HOMHorux wiecT, rfle ecTb 
peannaoBaHHoe SHaHne. B raKnx Mecrax o6"beKTbi npocTi/ipaioTca nepea orpoMHoe KonnHecTBO 
BceneHHbix, ocTaBancb npn otom yanaBaeivibiMM. Bo3mo>kho b HacTOflLMee BpeMfl SeiviJifl — eflMHCTseH- 
Hoe noflo6Hoe mocto b HameM BceneHHOM. B nK)6oM cnynae raKne Mecra BbiflennioTCfl, b oni/icaHHOM 
MHOM CMbicne, KaK Mecia pacnono>KeHMfl npoMeccoB (>km3hm m MbimneHUfl), nopoflUBiuMX caivibie 
KpynHbie CBoeo5pa3Hbie cipyKTypbi b MynbTHBepce. 



TepMHHOJiorHJi. 

PennnKaTop - o6"beKT, no6y>KAaK)mMM onpefleneHHbie cpeflbi k CBoeiviy KonnpoBaHmo. 

FeH — MoneKynapHbiM pennnKarop. >KM3Hb Ha Seivine ocHOBaHa Ha renax, KOTopbie flBnnK)Tcn 
qenoHKaMM flHK (PHK, b cnynae HOKOTopbix Bi/ipycoB), 

Mmm — MAOfl, KOTopaa ABJifleTca pennnKaiopoM, nanprnviep, myiKa nnn nayHHan leopna. 

HMLua — HMiueM pennnKaiopa aBnaeicfl Ha6op Bcex B03M0>KHbix cpefl, b KOTopbix pennnKarop 
Bbi3biBaeT CBOK) co6cTBeHHyK) pennnKaLiMK). Hi/ima opraHHSMa — 3to Ha5op Bcex B03MO>KHbix cpefl, b 

KOTOpblX OpraHM3M MO>KeT >KMTb 1/1 pa3MH0>KaTbCa, a TaiOKe BCeX B03M0>KHblX 05pa30B erO >KI/13HI/1. 

AAanraMMn — cienoHb aflanraui/in penni/iKaropa k Hume — 3to BbisBaHHaa mm creneHb ero 
co6cTBeHHOM pennMKai4i/iM b otom Hmue. B o6meM, o6"beKT aflanTupyeica k cboom Hniue b tom cieneHU, 
B KOTopoM OH peann3yeT 3HaHMe, no6y>KAaK)mee siy Hrnuy coxpanaTb aro sHanne. 



Pe3H)Me. 

Ka>KeTcn, hto nayMHbm nporpecc co BpeivieH fannneo OTBepran flpeBHKDio nfleio o tom, hto >KM3Hb — 
3T0 4)yHflaMeHTanbHoe ABneHne npupoflbi. HayKa OTKpbina, hto MacLUTa6 BceneHHOM, no cpaBHennK) c 
6MocctDepoM SeMJiM, orpoMOH. Ka>KeTCfl, hto coBpeMeHHaa 6Monomfl noflTBepflnna 3to OTBep>KeHne, 
o6"bflCHi/iB >KM3HeHHbie npoLioccbi Ha ocHOBe MoneKynnpHbix pennnKaTopoB, renoB, noBeflehneivi 

KOTOpblX ynpaBJIflKJT TO >Ke SaKOHbl C|3M3MKM, KOTOpblO npHMeHMMbl 1/1 K He>KI/1B0M MaTopuM. ToM He MOHee, 

>KM3Hb CBflsana c cjDyHflaivieHTanbHbiM npuHunnoM c|3M31/ikm — npuHqunoM Tbtopunra — nocKonbKy ona 
ABJiaeTca cpeflCTBOM, c noMombK) KOToporo BnpTyanbHaa peanbHOCTb 5bma Bnepsbie peanM30BaHa b 
npupofle. TaioKe, HecMOTpa Ha BHflmviocTb, >Ki/i3Hb — oto Ba>KHbiM npoqecc na ruraHTCKHx secax 
BpeMOHM M npocTpancTBa. Byflymee noBeflOHwe >km3hm onpeflenuT 5yflyLnee noBOfleHne 3Be3fl m 
ranaKTMK. M KpynHOMaciuTa6Hbie perynnpHbie CTpyKTypbi eo BceneHHbix cymecTByioT TaM, rfle 
pasBMJiacb MaTepi/ia, Hecyiflaa SHaHne, TaKaa, KaK M03r nnn OTpesKH renoB flHK. 

3Ta npflMafl CBa3b Me>Kfly Teopnew OBontoMnn m KBaHTOBoPi TeopwePi, Ha mom B3rjiflfl, — oflna m3 
caMbix nopa3MTenbHbix m Heo>Ki/iflaHHbix H3 MHO>KecTBa CBasew, KOTopbie cyiflecTByHDT Me>Kfly HOTbipbMfl 
ocHOBHbiMM HMTaMi/i. flpyrafl nofloSnaa CBJisb — cyLflecTBOBaHne caMOCTOflTenbHOM KeaHmoeou meopuu 
ebNucneHUff, ne>KaifleM b ochobo cymecTByioifleM Teopm/i BbiHucJieHnn. 3Ta CBflSb — Teivia cneflyHsiflSM 
rnaBbi. 



Fjiaea 9. KBaHXOBbie KOMnbioxepM. 

flna nK)6oro, kto ho 3HaKOM c otmm npeflMeTOM, KeaHmoeoe ebNucnenue 3ByHHT KaK Ha3BaHne 
HOBOM TexHonorMi/i, B03M0>KH0, caMOM nocneflHeM b snaMennTOM pafly, BKriKDHaroifleM MexaHnnecKoe 
BbNMcneHne, TpaHsncTopHO-aneKTpoHHoe BbNucneHne, BbNucneHi/ie Ha KpoMHueBbix KpucTannax v\ t. fl. 
Ho MCTMHa B TOM, HTO fla>Ke cymecTByroifli/ie KOMnbWTepHbie TexHOJiornn saBucaT ot MMKpocKonnHecKnx 
KBaHTOBO-MexaHHHecKnx npoLieccoB. (KoHOHHO, ece c|3i/i3MHecKi/ie npoqeccbi flBnaroTcn KBaHTOBO- 

MexaHMHeCKI/IMH, HO 3fleCb MMOK) B BMfly TOJlbKO TO, flJlfl KOTOpblX KJiaCCHHeCKaa — T. e. HOKBaHTOBan 

— c|DM3MKa flaeT onenb neTOHHbie npeflCKasanna). Ecnn cytflecTByeT TeHfleHqi/ifl k nonyHeHHK) fla>Ke 
6ojiee 6bicTpbix KOMnbKDTepoB c 6onee KOMnaKTHbiM annapaTHbiM o5ecneHeHneM, TexHonorna flOJi>KHa 
CTaTb B 3T0M CMbicTie fla>Ke 5onee «KBaHTOBOMexaHHHecKOM» npocTO noTOMy, hto KBaHTOBO- 
MexannnecKi/ie 3c|Dc|DeKTbi flOMUHnpyKDT bo Bcex flocTaTOHHO ManenbKnx cucTOMax. Ho ecnn 6bi fleno 
5bmo TonbKO b otom, KBaHTOBoe BbiHucjiehne Bpafl ni/i CMorno 5bi cfjurypupoBaTb b nK)6oM 
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c|3yHflaMeHTanbH0M o5"bflCHeHm/i crpyKTypbi peanbHOCTH, llocKonbKy b Heivi He 6bmo 6bi Hunero 
cjayHflaivieHTanbHO HOBoro. Bee coepeivieHHbie KOMnbioTepbi, KaKne 6bi KBaHTOBO-MexaHUHecKne 
npoLieccbi OHM ne Mcnonb30Bani/i, - Bcero nuiub paannHHbie TexHonornHecKi/ie McnojiHehna oflHOM m tom 
>Ke KfiaccuHecKou nflei/i ynnBepcanbHOM MamnHbi TbtopuHra. MivieHHO noaroiviy Bce cyinecTBytomne 
KOMnbKJiepbi mvieioT b cyinHOCTH oflHH m tot >Ke penepTyap BbNucneHUM: OTnuHne coctout TOJibKO b 
CKopocTM, eiviKOCTH naMflTi/1 M ycTpoMCTBax BBOfla-BbiBOfla. 3to Bce paBHO, HTO CKaaaTb, hto Aa>Ke 
caMbiM HenpnTflsaTenbHbiPi coBpeivieHHbiM AOMaiuHMM KOMnbioTep mo>kho sanporpaiviMi/ipoBaTb flna 
pemeHMfl n\o6ov\ aaflann i/inn nepeflann nK)6oM cpeflbi, KOTopyro MoryT nepeAaTb Hami/i caMbie IVloinHbie 
KOMnbKJTepbi, npn ycnoBMH ycTaHOBKH na Hero flonojiHi/iTenbHOM naiviaTH, AOCTaTOHHO flonroM BpewieHU 
o6pa5oTKM M HaJiMHMM annapaTHoro 06ecne>HeHi/ia, noflxoAflmero flna fleMOHCTpaMnn peaynbTaTOB 
pa5oTbi. 

KBaHTOBoe BbNucnehi/ie — 3to HeHTO 6onbiuee, neivi npocTO 6onee 6bicTpafl m MUHnaTiopHan 
TexHonornfl peajinaaMnn ManinH TbropuHra. KeaHmoebiu KOMnbK)mep — 3to Mami/iHa, McnonbsyHDman 
yHMKanbHbie KBaHTOBO-MexaHMHecKne 3c|3c|3eKTbi, b oco6eHHOCTM, MHTepc|DepeHi4MK). flna BbinonHeHun 

COBepiUeHHO HOBblX BUflOB BbNUCJieHMM, KOTOpblO, fla>Ke B npUHMUne, HeB03M0>KH0 BbinoriHI/lTb HM Ha 

oflHOM MaiuMHe Tbiopunra, a cneAOBaTenbHO, mm na KaKowi KnaccuHecKOM KOMnbioTepe. TaKnivi o6pa30M, 
KBaHTOBoe BbiHMcneHi/ie — oto mm hto mhoo, KaK npuHMnnnanbHO HOBbm cnoco6 ncnonbaoBaHun 
npupoAbi. 

ilosBonbTe MHO KOHKpeTM3npoBaTb 3T0 saflBJiehne. CaMbiMM nepBbiMM M3o6peTeHnaMM p,na 
i/icnonb30BaHi/ifl npupoAbi 6bmM HHCTpyivieHTbi, ynpaBnaeivibie cunoM nenoBeMecKnx MycKynoB. Ohm 
BbiBenn HaLUMX npoAKOB na HOBbiM 3Tan pa3Bi/iTMfl, ho CTpaAann ot orpaHUHeHna, KOTopoe 3aKnK)Hanocb 
B TOM, HTO OHH Tpe5oBanM nocTOflHHoro BHUMaHMfl M ycunuM HenoBBKa BO BpeMfl MX MCnonb30BaHMfl. 
flanbHeMiuee pa3BMTi/ie TexHonornn no3Bonnno npeoAonoTb 3to orpaHUHenne: nHOAH cyMenn npupynnTb 
HOKOTopbix >KHBOTHbix n pacTeHMfl, i/i3MeHi/iB 5i/ionorMHecKyK) aAanTaumo stmx oprani/isMOB, npi/i5nn3MB 
MX K HenoBOKy. TaKnivi o6pa30M, ypo>KaM poc, a CTopo>KeBbie co6aKi/i oxpaHflnn aom, noKa mx BnaAenbMbi 
cnann. Eme oahh HOBbiM bma TexHonornn noABunca, KorAa nioAH Hanann ne npocTO ncnonb30BaTb 
cymecTByKDmne aAanTaqm/i (m cyiAecTByioLAi/ie He6nonori/i>HecKne flBneHUJi, nanpniviep, oroHb), a 
co3AaJiM coBepiiieHHO HOBbie a^^ iviupa aAanTaiinn b bmas Ki/ipnuHePi, Konec, ronnapHbix m 
MeTannnnecKnx M3AenMM m MaiuMH. MTo6bi CAenaTb 3to, ohm Aon>KHbi 6bmM nopa3i\/ibicnMTb m noHSTb 
saKOHbi npupoAbi, ynpaBnaioLAMe BceneHHoPi, BKnioHaa, KaK a y>Ke o6"bflCHMn, ne TonbKO ee 
noBepxHOCTHbie acnoKTbi, ho m ne>KaiAyKD b ochobs CTpyKTypy peanbHOCTH. nocneAOBann TbicnHH noT 
pa3BHTMfl 3Toro BHAa TexHMKi/i — Mcnonb30BaHMe HOKOTopbix Mamepuanoe, cun m SHepzuu cj3H3MKi/i. B 
ABaAMaTOM boko, KorAa M3o6peTeHMe KowinbKDTepoB no3BonMno ocyiAecTBHTb o5pa5oTKy cno>KHOM 
i/iHc|3opMai4m/i bhs HenoBeHecKoro Mosra, k 3T0i\/iy cnncKy Ao6aBMnacb UH(popMau,ua. KeaHmoeoe 
BbNMcneHne, KOTopoe cemac naxoAMTca b sanaTOHHOM cocTOflHun, — KanecTBeHHO HOBbiM 3Tan 3Toro 
ABM>KeHMfl. 3to 5yAeT nepBaa TexHonorna, KOTopaa no3BonMT BbinonnflTb nonesHbie 3aAaHi/i npn ynac- 
TMi/i napannenbHbix BceneHHbix. KBaHTOBbiw KOMnbKJTep CMO>KeT pacnpeAsnnTb cocTaBnflioLAi/ie 
CJio>KHOM 3aAa>Hi/i Me>KAy MHO>KecTBOM napannenbHbix BceneHHbix, a 3aTeM noAennTbca pe3ynbTaTaMM. 

9\ y>Ke roBopun o Ba>KHOCTM ynnBepcanbHOCTH BbiHucneHUM — o tom, hto oahh c|3M3MHecKM 
B03M0>KHbiM KOMnbKJTop MO>KeT, opu HannHMM AOCTaTOHHoro BpeMOHM M naMflTM, BbinonHMTb nK)6oe 

BbNMCneHUe, KOTOpoe MO>KeT BbinonnHTb nK360M APyrOpi C|3H3MHeCKM B03M0>KHblM KOMnbKJTep. SaKOHbl 

c|3M3MKM, KaK Mbi noHMMaeM MX coMHac, AonycKaioT yHMBopcanbHOCTb BbiHMcneHi/ifl. OAHaKO, HacTOflmero 
onpeAoneHi/ifl ynnBepcanbHOCTH HeAOCTaTOHHO, HTo5bi CHi/iTaTb ee none3HOM nnn Ba>KHOM b o6iAeM 
cxeMe Bcero. Ona npocTO 03HaHaeT, hto, e kohb^hom umoae, ynnBepcanbHbiM KOMnbKDTep CMO>KeT 
AenaTb to, hto MO>KeT AsnaTb modoiA APyroM KOMnbKDTep. flpyrmvin cnoBaMM, oh yHUBepcanen npu 
Hanu^uu docmamo'^HOzo epeMenu. A hto AenaTb, ecnn BpeivieHM HOAOCTaTOHHO? llpeACTaBbTe 
yHMBepcanbHbiM KowinbKDTep, KOTopbiPi Mor 5bi BbinonnnTb TonbKO oaho BbNucnuTenbHoe AewcTBue 3a 
BCH3 >KM3Hb BceneHHOM. Ezo yHMBopcanbHOCTb no-npe>KHeMy ocTaBanacb 6bi rny5oKm\/i cbowctbom 
peanbHOCTM? BepoaTHO, hot. foBopa b o6iAeM, mo>kho KpnTHKOBaTb 3to y3Koe noH^Tue 
yHMBepcanbHOCTH, noTOMy hto oho othocmt nK)6yK) 3aAaHy k paspaAy HaxoAamnxcfl b penepTyape 
KOMnbKJTepa, ne npuHUMaa bo BHi/iManne c|3H3i/iHecKMe pecypcbi, KOTopbie npnAeTca i/i3pacxoAOBaTb 
KOMnbKJTepy na BbinonneHne 3tom 3aAaHH. TaK, nanprnviep, Mbi paccMOTpenn nonb30BaTenfl 
Bi/ipTyanbHOM peanbHOCTH, KOTopbiPi totob OTnpaBHTbCfl b BnpTyanbHyro peanbHOCTb c ocTanoBKOM 
M03ra Ha Mi/innnapAbi neT m noBTopHbiM ero 3anycK0M: b Tenenne SToro Bpeivienn KOMnbioTep BbNucnuT, 
HTO noKasbiBaTb RanhUie. TaKoe OTHomeHne Bnonne yiviecTHO npu o6cy>KAeHHM BepxHux npoAenoB 
Bi/ipTyanbHOki peanbHOCTH. Ho npu paccMOTpennH ee nonesHocmu, i/inn, hto p,s>v.e 6onee Ba>KHO, ctDyn- 
AawieHTanbHOM ponn, KOTopyro ona nrpaeT b CTpyKType peanbHOCTH, naivi cneAyeT 6biTb 6onee 
pa36opHMBbiMM. 3Bonioi4Mfl HHKorAa 6bi ne nponsomna, ecnn 6bi 3aAaHa nepeAann onpeAenennbix 
CBOMCTB caMbix nopBbix, npocTewLUMX cpeA oGnTaHUfl ne 6bina nezKO o6pa6ambieaeMou (t. e. 
BbiHMcnmvioM B Tenenne pa3yMHoro nepnoAa BpeMenn) npu ncnonb30BaHHM b KanecTBe KoivinbioTepoB 
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nerKO flociynHbix MoneKyn. Tohho tbk >Ke HHKorfla He Hananocb 6bi pasBmne HayKH i/i rexHUKU, ecnn 6bi 
fljifl cosflaHna MHCTpyMeHia m3 KaMHfl noHaflo5Mnncb TbicjiHi/i nei pa3MbiiuneHi/iM. Bonee Toro, to, hto 
5bmo MCTMHOM B caMOM HaHane, ocianocb a6conK)THbiM ycnoBneivi nporpecca Ha Ka>KflOM aiane. 
YHi/iBepcajibHOCTb BbiHucneHi/iM 6bma 6bi 6ecnone3Ha flna renoB, HeaaBucmvio ot Koni/inecTBa 
coflep>Kamerocfl b mux SHannfl, ecnn 6bi nepeflana mx opraHnaivia He 5bma nerKO o6pa6aTbiBaeMOM 
saflaneM — CKa>KeM, ecnn 6bi ofli/iH penpoflyKTi/iBHbm liukti aaHniviaji MHJinnapflbi Jiei. 

TaKUM o6pa30M, dpaKT cymecmeoeaHUfi cno>KHbix opraHM3MOB i/i nenpepbiBHoro pafla nocreneHHO 
coBepLueHCTBytomnxcfl M3o6peTeHi/iw m nayHHbix reopuM (laKnx, KaK iviexaHUKa fannnefl, MexannKa 
HbioTOHa, MexaHMKa SMHUiieMHa, KBaHTOBan MexaHMKa, ...) roBopm o tom, yHUBepcanbHOCTb 
BbNMcneHUM KaKoro pofla cyinecTByer b peanbHOCTH. Oh roBopm naivi, hto flePicTBMTenbHbie 3aK0Hbi 
c|3i/i3MKM, no KpawHew Mepe, flo cmx nop, noflflaKDTca nocneflOBaienbHOM annpoKci/iMai4HM c noMombto 
TeopuM, flaiomux nyHLUne o6"bflCHeHMfl m npeflCKa3aHMfl, m hto 3afla>Ha OTKpbiTun Ka>KAOM Teopnn npi/i 
HannHUM npeflbiflymoM JierKO pemanacb c noMoinbio BbNucneHnPi npn HannHnn y>Ke M3BecTHbix 3aK0H0B 
1/1 y>Ke MivieKDLneMca rexHonorm/i. CrpyKiypa peanbHOCTH flon>KHa 5biTb MHoaoypoeHeeou (KaKOM OHa m 
5bma) flnn 5onee nerKoro flocryna k caMOM ce5e. noflo6HbiM o6pa30M, ecnn paccMaipi/iBaTb caiviy 
3BonK)i4MK) KaK BbNMcneHne, OHa roBopm naivi, hto cymecTBOBano flocTaroHHO MHoro >KM3Hecnoco6Hbix 

OpraHM3MOB, 3aKOflMpOBaHHblX flHK, HTO n03B0ni/in0 BblHUCnUTb (i.e. SBOJIKDMHOHUpOBaTb) OpraHM3Mbl 0 

6onee BbicoKOM creneHbio aflaniaLim/i, Mcnonb3yfl pecypcbi, npeflocraBneNHbie mx npeflKaivin c hi/13kom 
CTeneHbK) aflanrauMH. TaKnivi o5pa30M, Mbi MO>KeM cflenarb BbiBOfl, hto 3aK0Hbi ctDM3i/iKM, KpoMe Toro, 
HTO yAOCTOBepflKDT CB0H3 co6cTBeHHyK) nocTi/i>KHMOCTb Hepe3 npi/iHi4i/in TbtopuHra, rapahTi/ipyKDT, hto 
cooTBeTCTByKDinne 3BonK)i4MOHHbie npoqeccbi, TaKne, KaK >KH3Hb n MbiLunenne, ho flBnaioTcn 
TpyfloeMKMMM M Tpe6yioT He cnmuKOM MHoro flononHHTenbHbix pecypcoB, HTo5bi npoM30MTM b 
peanbHocTM. 

l/lTaK, 3aK0Hbi c|dm3mkm He TonbKO no3BonaK)T (nnn, KaK a A0Ka3an, mpedyiom) cymecTBOBaHne >km3hm 
M MbiLuneHMfl, HO Tpe6yioT ot hmx 3c|3c|3eKTMBHOCTi/i, B HeKOTopoM ywiecTHOM CMbicne. flnn Bbipa>KeHMfl 
3Toro Ba>KHoro CBOMCTBa peanbHOCTH coBpeivieHHbie aHanM3bi yHUBepcanbHOCTH o6biHHO nocTyni/ipyioT 
KOMnbKJTepbi, yHUBepcanbHbie fla>Ke b 6onee CTporowi CMbicne, neivi Toro noTpe6oBan 5bi b flaHHOM 
CMTyaMMM npuHMi/in TbHopunra: yHMsepcanbHbie renepaTopbi BnpTyanbHoPi peanbHOCTH ne TonbKO 
B03M0>KHbi, MX MO>KHO nocTpoi/iTb TBK, HTO OHM He noTpe6yioT HepoaTibHO 6onbLUMX pecypcoB flnn 
nepeflaHM npocTbix acnoKTOB peanbHOCTM. C HacTonmero MOMeHTa, roBopn 06 yHMsepcanbHOCTM, n 
6yfly MMeTb b BMfly mmohho TaKyro yHMBepcanbHOCTb, noKa ne npMBefly flpyroro onpefleneHMfl. 

HacKonbKO 3c|3c|3eKTMBHO MO>KHO nepeflaTb flaHHbie acneKTbi peanbHOCTM? flpyrMMM cnoBaiviM, KaKMe 
BbiHMcneHMa mo>kho npaKTunecKM BbinoriHMTb 3a flannoe Bpeivrn m npn flannbix cjDMHaHCOBbix 
B03i\/io>KHOCTflx? 3to ochobhom Bonpoc TeopMM BbiHMcriMTenbHOM cno>KHOCTM, KOTopafl, KaK a y>Ke CKa3an, 
3aHMMaeTCfl M3yHeHMeM pecypcoB, Heo5xoAMMbix flna BbinonneHMfl flannbix BbiHMcriMTenbHbix 3aflaH. 
TeopMfl cno>KHOCTM Bce eu^e b flocTaTOHHOM CTeneHM ne oeteflMHena c c|3M3mkom m noTOMy ne flaeT 
MHoro KOJiMHecTBeHHbix OTBOTOB. OAHaKO OHa flocTMrna ycnexa b onpefleneHMM none3Horo 
npM6nM>KeHHoro pa3nMHMfl Me>Kfly nezm- m mpydHoo6pa6ambieaeMbiMU BbiHMcriMTenbHbiMM 3aAaHaMM. 
06mMM noflxofl nyHiue Bcero npoMnniocTpMpoBaTb na npMMepe. PaccMOTpMwi saflany yMHO>KeHMfl flByx 
flocTaTOHHO 6onbiuMX HMcen, CKa>KeM. 4 220 851 m 2594209. IVlnorMe m3 Hac nowiHAT tot motoa 

yMHO>KeHMa, KOTOpOMy Mbl HayHMJIMCb B flOTCTBe. Hy>KHO no OHSpSflM nepeMHO>KMTb Ka>KflyK) i4Mc|3py 

oflHoro HMcna na Ka>KflyK) MMc|3py flpyroro m, cno>KMB pe3ynbTaTbi, flaTb OKOHHaTenbHbiM otbot, b flaHHOM 
cjiynae 10949769651859. BepoflTHO, MHorMe ho 3axoTflT npM3HaTb, hto 3Ta yTOMMTenbHaa npoqeflypa 
flenaoT yMHO>KeHMe «JierKO o6pa6aTbiBaeMbiM» xoTb b KaKOM-TO o6bifleHHOi\/i CMbicjie 3Toro cnoBa. (B 
fleMCTBMTenbHOCTM, cymecTByKJT 6ojiee 3c|3c|3eKTMBHbie MeTOflbi yMHO>KeHMfl 5onbLiJMX HMcen, ho 3tot 
BecbMa Hamflfleh). OflnaKO c tohkm 3peHMa TeopMM cno>KHOCTM, KOTopaa mmost fleno c MaccMBHbiMM 
3aflaHaMM, peiuaeMbiMM KOMnbKDTepaMM KOTopbie He noflBep>KeHbi CKyKe m noHTM HMKorfla ne 
oiuMSaioTCfl, 3T0T MOTOA onpoAeneHHO nonaflaoT b KaTeropMK) «nerKO o6pa6aTbiBaeMbix». 

B cooTBeTCTBMM CO CTaHflapTHbiM onpefleneHMOM flnn «nerKOCTM o6pa6oTKM» Ba>KHO ne 
fleMCTBMTenbHoe Bpeivifl, 3aTpaHMBaeMoe na yMHO>KeHMe konkpothom napbi HMcen, a Ba>KeH cfjaKT, hto 
npM npMwieneHMM Toro >Ke caMoro MOTOfla fla>Ke k 5onbLUMM HMcnawi, Bpeivia yBeriMHMBaeTca ne ctimlukom 

pe3KO. B03M0>KH0 3T0 yflMBHT BaC, HO 3T0T BOCblVia KOCBeHHbIM MOTOA OnpeASneHMfl JierKOCTM o6pa6oTKM 

OHOHb xopoLuo pa5oTaeT na npaKTMKe flna MHorMX (xoTa m hb Bcex) Ba>KHbix KnaccoB BbiHMcnuTenbHbix 
3aflaH. HanpMMep, npn yMHO>KeHMM HOTpyflHO yBMAeTb, hto CTanflapTHbiM motoa mo>kho Mcnonb30BaTb 
fljifl yMHO>KeHMa HMcen, CKa>KeM, b flecsTb pa3 5onbLiJMX, npMno>KMB cobcom He3HaHMTenbHbie 
flonojiHMTenbHbie ycmiMfl. PaflM flOKa3aTenbCTBa npeflnono>KMM, hto Ka>Kfloe 3neMeHTapHoe yMHO>KeHMe 
oflHOM MMctapbi Ha flpyryto 3aHMMaeT y onpefleneHHoro KOMnbHDTepa oflny MMKpoceKynfly (BKriKDHan 
BpeMfl, Heo5xoflMMoe flna cno>KeHMfl, nepexoflOB n APyrMX onepaqMM, conpoBO>KAaK3LHMX Ka>KAoe 
3neMeHTapHoe yMHO>KeHMe). llpM yMHO>KeHMM ceMM3HaHHbix HMcen 4220851 m 2594209 Ka>KAyK) m3 comm 
14mc|dp nepBoro HMcna Hy>KHO yMHO>KMTb na Ka>KAyK) m3 ceMM MMcjDp BToporo HMcna. TaKMM o6pa30M, 
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o5Lnee speivifl, Heo6xoflMMoe flnn yMHOKeHna (ecni/i onepauMn BbinonHflioTcn nocneflOBaiejibHo), 6yfleT 
paBHO cewiM, yMHO>KeHHOMy Ha cewib, mjim 49 MUKpoceKyHflaivi. ilpn BBefleHi/in Mucen, npmviepHO b AscflTb 
pas 6ojibiuMX, coflep>Kamwx no BoceMb u,\Adpp, speivifl, Heo6xoflm\/ioe flnn nx yMHO>KeHi/ifl, 6yfleT paBHO 
64 MMKpoceKyHflaM: yBeni/iHeHne cocTaBnaer Bcero 31%. 

9\cH0, HTO HMCJia H3 orpoMHoro fluanaaoHa — 6e3ycjioBHO coAep>Kamero n\o6h\e Hucna, KOTopbie 
Korfla-ni/i6o 6bmM naiviepeHbi KaK HHcneHHbie sna^enm cjDMaMHecKMX nepeivieHHbix — mo>kho 
nepeMHO>KMTb aa KpoiueHHyK) flonio ceKyHflbi. TaKi/iM oBpaaoM, yMHO>KeHMe fleMCTBurejibHO nerKO 
noflflaeicfl o6pa6oTKe flna nK)6bix qeneM b npeflenax c|31/13mki/i (i/inn, no KpawHePi Mepe, b npeflenax 
cymecTByiomeM c|3M3hkm). BepoflTHO, aa npeflenaMM c|3M3mki/i Moryr nonBuibca npaKTHHecKne npuHUHbi 
yMHO>KeHna ropasflo 6onbLUMX Hucen. Hanpmviep, flnn LUHcjDpoBanbLHHKOB orpoMHbiM HHTepec 
npeflCTaBJiflKDT nponsBefleHUfl npocTbix Hucen, cocTonmux npmviepHO m 125 MucjDp. Hama 
runoTeTMHecKafl MamnHa Moma 6bi ywiHOKHTb flBa raKnx npocTbix Hucna, nonynuB nponsBefleHne, 
cocTOflmee m3 250 MMc|3p, npmviepHO aa OAHy coryK) ceKyHflbi. 3a oflny ceKyHAy OHa Moma 6bi 
nepeMHO>KHTb flBa TbicaHesHaHHbix Hucna, a coBpeivieHHbie KOMnbKDTepbi nerKO wioryr ocymecTBHTb 
6onee TOHHbiM pacnei aroro speivieHM. TojibKO HOKOTopbie nccneflOBaTenn aaoTepuHecKi/ix o6nacTeM 
HMCTOM MareMaTHKM aanHTepecoBaHbi b BbinonHeHnn raKnx HenocTi/DKUMO orpoMHbix yMHO>KeHMM, 
oflHaKO, Mbi BMflUM, HTO fla>Ke y HMX Hex npuHUHbi CHuraTb yMHO>KeHi/ie rpyflHO o6pa6aTbiBaeMbiM. 

HanpoTMB, pa3no>KeHue Ha MHOxumenu, no cyri/i npoLiecc, o5paTHbm yMHO>KeHMK), Ka>KeTCfl ropasflo 
cjio>KHee. B Hanane BBOflHTca oflHO hmcjio, CKa>KeM, 10949769651859, aaflana aaKTiKJHaeTCfl b tom, 
HTo6bi HaPiTM flBa MHO>KMTenfl, MeHbiuMX HMcna, npoMSBefleHne KOTopbix paBHO 10949769651859. 
□ocKonbKy Mbi TonbKO hto yMHO>KnnM 3tm HMcna, Mbi 3HaeM, hto b 3tom cnynae OTBer 6yfleT 4220851 m 
2594209 (m nocKonbKy o6a 3tm Hucna npocTbie, aio eflUHCTBeHHO npaBunbHbiM OTBer). Ho He o6naflafl 
TaKMM BHyipeHHUM 3HaHi/ieM, KaK Mbi Hamnn 6bi 3tm MHO>Ki/iTenM? B noncKax npocToro Merofla Bbi 
o5paTi/iTecb k flercKUM BocnoMUHaHi/iflM, ho BnycTyio, nocKonbKy raKoro Merofla ne cyLflecTByei. 

CawibiM OHeBMflHbiM MOTOfl pa3Jio>KeHMa Ha MHO>KMTenM — flennTb BBOflmvioe hmcjio na Bce 
B03M0>KHbie MHO>KMTenM, HaHMHafl c 2 1/1 npoflon>Kaa Ka>KflbiM HeneTHbiM Hi/icnoM, flo rex nop, noKa 
BBOfleHHoe Hucno ne pa3flejiMTCfl 6e3 ocraTKa. Ho KpawHePi Mepe, oflHH H3 MH0>KMTeneM (npuHUMaa, hto 
BBefleHHoe Hucno ne flBnaeTCJi npocTbiM) ne MO>KeT 6biTb 5onbLue KBaflpaiHoro Kopna BBOfleHHoro 
HMcna, HTO no3BonfleT oqeHi/iTb, CKonbKO BpeMenn MO>KeT 3aHflTb 3tot MOTOfl. B paccMaTpuBaeMOM 
HaMM cnynae Ham KOMnbioTep naPifleT MeHbUJuPi H3 flByx MHO>Ki/iTeneM, 2 594 209, npuMepno 3a oflHy 
ceKyHfly. OflHaKO, ecnn BBOfli/iMoe Hucno 6yfleT b flecATb pa3 5onbiue, a ero KBaflpaTHbm KopeHb 
npuMepHO B TpM pa3a 5onbLije, to pa3no>KeHne ero Ha MHO>KMTenM no 3T0My MOTOfly 3aMMeT b Tpn pa3a 
6onbLue BpoMenn. flpyrnMH cnoBaMU, yBeni/iHehi/ie BBOflUMoro Hucna na oflHH pa3pafl y>Ke ympoum 
BpeMfl o5pa6oTKM. yBennHeHne ero eifle Ha oflHH pa3pafl CHOBa yTponT 3to BpoMfl m t. fl. TaKUM 
o5pa30M, BpeMfl o6pa6oTKM 5yfleT yBennHUBaTbcn b reoMeTpunecKOM nporpeccMH, T.e. 
3KcnoHeHi4ManbHO, c yBennHeHneM KonnnecTBa pa3pflflOB b pacKnaflbiBaeMOM na MHO>KHTeni/i Hi/icne. 
Pa3no>KeHMe na MHO>KMTenM Hucna c 25-3HaHHbiMM MHOKHTennMH no 3T0My MeTOfly 3aHflno 6bi Bce 
KOMnbKDTepbi Ha 3eMne na necKoribKO bokob. 

3tot MOTOfl MO>KHO ycoBepiueHCTBOBaTb, OflHaKO ece/w coBpeMennbiM MOTOflaM pa3no>KeHMfl Hucna 
Ha MHOKMTenn npucyme 3to cboi?ictbo 3KcnoHeHi4ManbHoro yBennHennfl. CaMoe 6onbiuoe hmcjio, 
KOTopoe 5bmo «b rHeBe» (a 3to 6bmo flewcTBHTenbHO TaK) pa3Jio>KeHO na MHO>KHTejiM, — hmcjio, mho- 

>KMTeJ1M KOTOporO TaPiHO Bbl6panM OflHH MaTOMaTHKH, HT06bl 6p0CMTb Bbl30B flpyri/IM MaTOMaTI/lKaM, — 

1/iMeno 129 pa3paflOB. Pa3no>KeHne na MHO>Ki/iTenM BbinonHUJin c noMombio coth l/lHTepneT 
rno6anbHbiMM coBMecTHbiMn ycminflMi/i, 3aflei?icTB0BaB Tbicnnn KOMnbioTepoB. flonanbfl KnyT, cnequa- 
nucT no BbiHMCJiMTenbHOM TexHi/iKe, noflCHHTan, hto pa3Jio>KeHMe na MHO>Ki/iTejiM 250-3HaHHoro Hucjia 
npn Mcnojib30BaHm/i caMbix 3ctDc|3eKTMBHbix M3 M3BecTHbix MeTOflOB, c noMombio CeTM, COCTOflmeM M3 
MMTini/ioHa KOMnbioTepoB, 3aHflJio 5bi 5onee MHJiJinoha JieT. TaKne Beu^n TpyflHO OLiehHTb, ho fla>Ke ecjin 
KnyT Hpe3MepHO neccMMMCTMHen, to nonpo6yMTe xota 6bi B3aTb Hucjia na HecKOJibKO pa3pflflOB 
6onbLUMe, m 3aflaHa bo MHoro pa3 ycno>KHi/iTCfl. MMeHHO 3to Mbi HMeoM b BUfly, Korfla roBopuM, hto 
pa3Jio>KeHMe Ha MHO>KMTenM 6onbiuMX Huceji c TpyflOM noflflaoTca o6pa6oTKe. Bce 3to BecbMa 
OTTiMHaeTCfl OT yMHO>KeHMfl, rfle KaK Mbi BUflenn, 3aflaHy yMHO>KeHMfl napbi 250-3HaHHbix Hucen mo>kho 
3JieMeHTapH0 peninTb c noMo^bK) flOMaiuHero KOMnbioTepa. Hmkto ho MO>KeT fla>Ke npeflCTaBHTb ce6e, 
KaK MO>KHO pa3no>Ki/iTb Ha MHO>Ki/iTejiM HMCJia, cocTOflmne H3 TbicflHM uni/i MunnnoHa pa3pflflOB. 

Ho KpaMHOM Mepe, 3Toro hmkto ho moz npeflCTaBHTb flo neflaBHero BpoMenn. 

B 1982 rofly c|3H3mk Punapfl OeMHMan 3aHMMajicfl KOMnbHDTepHbiM MOflejinpoBaHneM KsaHTOBO- 
MexannHecKMX o6"beKTOB. Ero OTnpaBHoPi tohkom 6bmo hohto, hto y>Ke 6bino i/i3BecTH0 b TeHenne 
HOKOToporo BpeMOHM, OflHaKO Ba>KHOCTb Hero He OMeHMTiM, a MMeHHO, HTO 3aflaHa npeflCKa3aHMfl nose- 
flenna KBaHTOBO-MexannHecKnx cmctom (mjim, KaK Mbi MO>KeM 3to onucaTb, nepeflana KBaHTOBO- 
MexannHecKMX cpefl b BnpTyajibHOM peajibHOCTn), b o5LueM cjiynae, c TpyflOM noflflaeTca o6pa6oTKe. 
OflHa M3 npuHMH Toro, HTO Ba>KHOCTb 3Toro He OMennnn, b tom, hto hmkto m ho o>KMflaji, hto npeflCKa- 
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3aHi/ie HHiepecHbix dpmmecmx aBnenm c noMoinbK) KOMnbioTepa 5yfleT oco6o nerKHM. BosbMnre, 
Hanpmviep, npomoa noroflbi nnn aeMnerpaceHUfl. HecMoipa na to, hto nsBecTHbi Hy>KHbie ypaBHeHna, 
cno>KHOCTb MX npmvieHeHUfl flnn peanbHbix curyaMUM o6meM3BecTHa. Bee 3to HeflasHO Bbinecnn Ha 
Bceo6mee o6o3peHi/ie b nonynnpHbix KHurax n crarbax no xaocy m (OctDctDOKTy 5a6oHKM». 3tm 3c|3c|3eKTbi 
He OTBeTCTBeHHbi sa rpyflHOCTb o6pa6oTKM o KOTopoM roBopun OeMHMaH, no npocTOM npuHnne, hto ohm 
i/iMeKDT MecTO TonbKO B KJiacci/iHecKOM c|3M3MKe — T. e. He B peanbHOCTM, nocKonbKy peanbHOCTb 
KBaHTOBO-MexaHMHecKaa. Tom ho Menee, a xony cflenaib necKoribKO 3ai\/ieHaHMM OTHOcmenbHO 
KJiaccMHecKnx «xaoTMHecKMX» flBH>KeHMM, TonbKO HTo6bi noflHepKHyTb flocTaroHHO pa3JiMHHbiM xapaKTep 
HeB03M0>KH0CTi/i nonyHeHna KnaccuHecKnx i/i KBanroBbix npeflCKa3aHMM. 

Teopufl xaoca Kacaeicfl orpaHUHehi/iM nonyneHUfl npeflCKasaHUM b KnaccuHecKOM c|3i/i3HKe, 
npoMcreKaioLMMX m3 cjDaKTa BHyipeHHeM HeycTOMHUBOCTH Bcex KnaccuHecKnx cucTeM. 
«HeycTOMHMBOCTb», o KOTopow MflOT poHb, He MMeoT HUHero o6LMero c KaKoi?i-nM6o reHfleHMneM 5yMHoro 
noBeAeHMfl nnn pacnafla. Ona CBa3aHa c Mpe3MepH0i?i HyBCTBmenbHOCTbK) k HananbHbiM ycnoBi/iflM. 
flonycTi/iM, MTO HaM i/i3BecTHO HacToainee cocTonHne KaKOM-TO c|3i/i3MHecKOM CMCTeMbi, Hanpmviep, 
KOMnneKia 5i/inbflpflHbix mapoB, KaTaromnxcji no CTony. EcnM 6bi cucTeivia noflHUHflnacb 3aK0HaM 
KJiaccMHecKOM c|3M3MKM, HTO OHa M flonaeT B xopoLueM npM6nM>KeHMM, TO Mbi CMomn 5bi onpeflennTb ee 
6yflymee noBeflenne (cKa>KeM, nonafler nn onpefleneHHbm map b nysy) v\3 cooTBercTByiomMX 3aKOHOB 
flBM>KeHMfl TOHHO TaK >Ke, KaK Mbi MO>KeM npeflCKa3aTb conneHHoe 3aTMeHi/ie nnn napafl nnaneT, ncxofla 
1/13 3TMX >Ke 3aK0H0B. Ho Ha npaKTMKe Mbi HMKorfla He MO>KeM a5conK)THO tohho onpeflenmb nananbHbie 
nono>KeHMfl m CKopocTH. TaKi/iM o5pa30M, B03Hi/iKaeT Bonpoc: ecnn Mbi 3HaeM nx c HOKOTopoM pa3yMH0M 
CTeneHbK) tohhoctm, MO>KeM nn Mbi npeflCKa3aTb nx 6yp,yin,ee noBefleni/ie c pa3yMH0i?i creneHbio 
TOHHOCTM? 06biHHbm otbot: He MO>KeM. Pa3Hm4a Me>Kfly peanbHoPi TpaeKTopnePi m npeflCKa3aHH0M 
TpaoKTopneM, BbiHucneHHOM 1/13 cnerKa HeroHHbix flannbix, CTpeMHTcn pacTH aKcnoneHLinanbHO m 
HeperynapHO («xaoTHHecKM») bo BpoMenn, raK hto Hepe3 neKOTopoe BpeMfl nepBOHananbHoe cocToa- 
Hue, coflep>Kamee He6onbLijyio norpemHOCTb, y>Ke ne CMO>KeT 5biTb kjiiohom k noBeflenmo cucTeMbi. 
KoMnbK)TepHoe npeflCKa3aHMe roBopm o tom, hto flBM>KeHi/ie nnaneT, KnaccuHecKan npeACKa3yeM0CTb b 
MMHuaTiope, — HeTunnHHafl KnaccuHecKafl cucTeMa. MTo6bi npeflCKa3aTb noBefleHne TunnHHOM 
KJiaccMHecKOM CMCTeMbi Bcero nmub Hepe3 He6onbLiJOM npoMe>KyTOK BpeMeni/i, Heo6xoflMMO onpeAennTb 
HanajibHoe cocToanne 3tom CMCTeMbi c HeB03M0>KH0 bhcokom TOHHOCTbio. lloaTOMy roBop^T, hto, b 
npuHMnne, 6a6oHKa, HaxoflflLManca b oahom nojiymapnn, B3MaxoM cbomx KpbiJibiLueK MO>KeT Bbi3BaTb 
yparan b flpyroM nonymapm/i. Hecnoco6HOCTb A^Tb nporH03 noroAbi n TOMy noAo5Hoe npunncbiBaioT 
HeB03M0>KH0CTi/i yHecTb Ka>KAyio 6a6oHKy na nnaneTe. 

OAHaKO peanbHbie yparanbi n peanbHbie 6a6oHKM noAHUHJiioTCfl ne KnaccuHecKOM MexannKe, a 
KBaHTOBOM Teopni/i. HeycTOMHMBOCTb, 6bicTpo yBenMHUBaromaa He6onbLUMe HeTOHHOCTH onpeAeneHun 
KJiaccMHecKoro HananbHoro cocToaHi/in, npocTO ne ABTifleTCfl npi/i3HaK0M KBaHTOBO-MexaHnnecKi/ix 
CMCTeM. B KBaHTOBOM MexaHMKe He6onbiuMe OTKnoneHMfl ot tohho onpeAeneHHoro HananbHoro 
cocTOflHua CTpoMSTca Bbi3BaTb Bcero nuLUb He5onbLUMe OTKnoHennfl ot npeACKa3aHHoro KoneHHoro 
cocTOflHUfl. A TOHHoe npeACKa3aHMe CAenaTb cno>KHO m-sa coBceM APyroro acjDclaeKTa. 

SaKOHbi KBaHTOBOM MexaHMKM Tpe6yK)T, HTo5bi o6"beKT, KOTopbiM nepBOHananbHO naxoAHTCfl b 
AaHHOM nono>KeHm/i (bo Bcex BceneHHbix), «pacnpocTpaHflncfl» b CMbicne MynbTHBepca. HanpuMep, 
ctDOTOH n ero abomhmkm m3 APyrux BceneHHbix OTnpaBnnioTCfl m oahom m tom >Ke tohkm CBeTamewca hmtm 
HaKana, ho 3aTeM ABH>KyTCfl b MunnnapAax pa3nMHHbix HanpaBneni/iM. KorAa Mbi no3AHee npoBOAUM 
i/i3MepeHi/ie Toro, hto npoM30iuno, Mbi TO>Ke CTanoBUMca OTJiMHHbiMn APyr ot Apyra, TaK KaK Ka>KAa5R 
Hama Konun bmaut to, hto npoM30iuno b ee KOHKpeTHoPi BceneHHOki. Ecnn paccMaTpuBaeMbiM oeteKTOM 
flBJiaeTca aTM0cc|3epa 3eMnn, to yparan Mor npoM30MTM, CKa>KeM, b 30% BceneHHbix m ne npoi/i30kiTM b 
ocTanbHbix 70%. Cy6"beKTMBH0 Mbi BocnpuHUMaeM 3to KaK eAUHCTBennbiM HenpeACKa3yeMbiM nnn 
«cnyHaMHbiM» pesynbTaT, xoTa ecnn npuHSTb bo BHUManne cymecTBOBaHne MynbTHBepca, Bce 
pe3ynbTaTbi ASMCTBi/iTenbHO HMenn MecTO. 3to MHoroo5pa3i/ie napannenbHbix BceneHHbix — 
HacTOfliAafl npuHMHa HenpeACKa3yeM0CTM noroAbi. Hama Hecnoco6HOCTb tohho H3MepMTb HananbHbie 
cocTOflHMfl TyT a6conioTHO Hn npi/i hom. fla>Ke 3HaM Mbi HananbHbie cocTOflHua tohho, MHoroo6pa3Me, a 
cneAOBaTenbHO, m HenpeACKa3yeM0CTb ABM>KeHMa, Bce paBHO HMenn 6bi mocto. C APyroM CTopoHbi, b 
OTnuHi/ie OT KnaccMHecKoro cnynaa, noBOAenne Boo5pa>KaeMoro MynbTHBepca c neMHoro OTnuHHbiMn 
HaHanbHbiMi/i cocTOflHUJiMi/i He cnumKOM OTnunanocb 6bi ot noBeAeni/ifl peanbHoro MynbTHBepca: oh Mor 
nocTpaAaTb ot yparana b 30,000001% cbomx BceneHHbix m ne nocTpaAaTb b ocTaBmnxcn 69,999999%. 

B ASMCTBHTenbHOCTM B3Max KpbinbimeK 6a6oHKM ne Bbi3biBaeT yparanbi, noTOMy hto KnaccunecKoe 
flBnenne xaoca 3aBMCi/iT ot coBepmennoro fleTepMMHM3Ma, KOTopbiM ne npucyTCTByoT hm b oahom 
BceneHHOM. PaccMOTpnM rpynny HAeHTUHHbix BceneHHbix b tot MOMeHT, KorAa b Ka>KAOM m hmx 
KOHKpeTHafl 5a6oHKa B3MaxHyna KpbinbimKaMU BBepx. PaccMOTpuM BTopyio rpynny BceneHHbix, KOTopaa 

B 3T0T >Ke CaMblM MOMOHT MAOHTHHHa nepBOM 3a HCKniOHeHMeM TOrO, HTO B HePi KpbinbimKM 6a60HKM 

onymeHbi bhm3. noAO>KAeM necKonbKO nacoB. KBaHTOBaa MexannKa npeACKa3biBaeT, hto ecnn ne 
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B03HMKHyT ncKJiioHMTenbHbie o6cTOflTenbCTBa (Hanpmviep, KT0-HM5yflb, Ha6nK)flaK)LMMM aa 5a6oHKOM, 
Ha>KMeT KHonKy, HTo6bi BsopBaib flflepHyK) 6oM6y npn Bsiviaxe ee KpbmbiLueK), flBe rpynnbi BceneHHbix, 
npaKTMHecKM nfleHTUHHbie flpyr flpyry b Hanane, ocTaHyicfl npaKTHHecKH nfleHTUHHbiMH. Ho Ka>Kflafl 
rpynna BHyipn caMOM ce6a SHaHmenbHO BUflonaivieHMnacb. Ka>Kflafl rpynna BKnKJHaei BceneHHbie c 
yparanaMM, BceneHHbie 6e3 yparanoB m fla>Ke oneHb MajieHbKoe KonwMecTBO BceneHHbix, b KOTopbix bma 
5a6oHKM cnoHiaHHO naivieHMncfl m-sa cjiynaMHOM nepecraHOBKH Bcex ee aroivioB, nnn ConHqe 
B3opBajiocb n3-3a Toro, HTO Bce ero aroivibi cnynaPiHO BCTyni/inn b aflepHyto peaKunK) b caMOM ero 
qeHTpe. fla>Ke b 3tom cnynae 3tm rpynnbi Bce eme oneHb noxo>KM flpyr na flpyra. Bo BceneHHbix, rAe 
5a6oHKa B3MaxHyna KpbmbiLUKaMM BBepx m nponsoLunn yparanbi, stm yparanbi flewcTBHTenbHO 6bmM 
HenpeACKa3yeMbi; ho ohm nponsomnn ne M3-3a 6a6oHKM, nocKonbKy noHTH i/ifleHTHHHbie yparanbi 
npoM30LijnM B flpyrux BceneHHbix, rfle Bce 6bino TeM >Ke caMbiM, KpoMe Toro, hto KpbinbiLUKU 6a6oHKM 
6binM onymeHbi bhi/13. 

Bo3i\/io>KHO, CTOMT noflHepKHyib pa3nMHMe Me>Kfly HenpedcKaayeMocmbK) m mpydHocmbio 
o6pa6omKU. HenpeflCKa3yeM0CTb ne mvieeT Hunero o6mero c mvietommviMca BbNMcnuTenbHbiMM 
pecypcaMM. Knacci/inecKne cucTeivibi nenpeflCKasyeivibi (nnn 6binM 5bi raKOBbiMn, ecnn 6bi 
cymecTBOBann) M3-3a nx HyBCTBHTenbHOCTH k HananbHbiM ycnoBnaivi. KBanioBbie cucTeMbi ne o6naflaioT 
TaKOM HyBCTBMTenbHOCTbKD, HO OHM HonpeflCKasyeMbi, noTOMy hto b pa3nMHHbix BceneHHbix Beflyr ce6fl 
no-pa3HOMy, n noaioiviy b 6onbiui/iHCTBe BceneHHbix Ka>KyTCfl cnyHaMHbiMH. Hn b nepBOM, hm bo BTopoM 
cnynae HHKaKoPi o6"beM BbNucneni/iM ne yivieHbLui/iT HenpeflCKa3yeM0CTb. TpyflHOCTb o6pa6oTKi/i, 
HanpoTi/iB, — npo6neMa BbNi/icnurenbHbix pecypcoB. Ona othocmtca k cuTyaMnn, Korfla Mbi c nerKOCTbio 
Mornn 6bi cflenaib npeflCKasanne, ecni/i 6bi TonbKO Mornn Bbinonnmb Heo6xoAm\/ibie BbNucnenna, ho 
Mbi He MO>KeM MX BbinonHMTb, noTOMy hto Tpe6yK)TCfl nepeanbHO 5onbiuMe pecypcbi. MTo5bi oifleni/iTb 
npo6neMbi HenpeflCKa3yeM0CTM or npo6neM ipyflHOCTH o6pa6oTKM b KBanroBOM MexannKe, Mbi flon>KHbi 
npuHflTb, MTO KBaHTOBbie CMCTeMbi, B npuHqune, npeflCKa3yeMbi. 
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Pmc. 9.1. floMCTBue o6bNHoro 3epKana ofli/inaKOBO bo Bcex BceneHHbix 
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Pmc. 9.2. nonynpo3paHHoe 3epKano pa3flenaeT nepBonananbHO HAeHiMHHbie BceneHHbie na flBe 
paBHbie rpynnbi, Koropbie oinnHaioTCfl TonbKO ipaeKTopneM flBM>KeHMfl oflHoro clDOTona 
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KBaHTOByKD Teopi/iK) HBCTO npeflCTaBnflioT kbk reopnio, KOTopaa flenaer TonbKO sepoflTHOCTHbie 
npeflCKaaaHna. Hanpniviep, b SKcneprnvieHTe no MHTepc|3epeHi4MM co CBeTOHenpoHmiaeMoPi 
neperopoflKOM co menaMM, onucaHHOM b maBe 2, mo>kho BUfleib, hto ct)OTOH nonaflaei b n\o6oe MecTO 
Ha «CBeTnoM» ynacTKe KaprnHbi leneM. OflHaKO Ba>KHO noHi/iMaib, hto flna MHO>KecTBa APyrux 
SKcnepmvieHTOB KBaHTOBan reopua npeflCKasbiBaei efli/iHCTBeHHbm onpefleneHHbiM peaynbiaT. flpyrnMH 
cjioBaMi/i, OHa npeflCKasbiBaei, hto Bce BceneHHbie OKOHHarca c oflHmvi m leivi >Ke peaynbiaTOM, fla>Ke 
ecni/i Ha npoMe>KyTOHHbix crafli/iflx SKcnepmvieHTa 3tm BceneHHbie OTnHHanncb flpyr ot APyra, m ona 
npeACKasbiBaer, KaKnivi 6yAeT 3tot peaynbiaT. B laKnx cnyHanx wibi Ha6nK)AaeM Hecny'-iauHoe ffenenue 
UHmepcpepeHU,uu. TaKne flBneHUfl i\/io>KeT npoAeMOHCTpupoBaTb MHTepc|3epoMeTp. 3to onTi/iHecKUM 
i/iHCTpyMeHT, cocTOflmuM maBHbiM o6pa30M M3 3epKan, KaK o6biHHbix (pucynoK 9.1), tbk m 
nonynpo3paHHbix (KaKHMH nonb3yioTCfl cjDOKycHUKH m nonmieMCKne) (pucyHOK 9.2). Ecnn c|30toh 
yAapnercfl o nonynpo3pa>HHoe 3epKano, to b nonoBUHe BceneHHbix oh OTCKaKHBaei ot nero tohho raK 
>Ke, KaK OTCKOHun 6bi OT o6bNHoro 3epKana. OAHaKO b APyroM nonoBUHe BceneHHbix oh npoxoAUT CKB03b 
3T0 3epKano, cnoBHO ero neT. 
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Pmc. 9.3. Oamh cfDOTOH, npoxoA^muM nepes HHTepctDepoivieTp. nono>KeHMe 3epKaji (o6bNHbie 3epKana 

noKa3aHbi nepHbiM mbotom, nonycepe6paHbie - cepbiwi) mo>kho OTperynnpoBaTb tbk, hto 
HHTepc|3epeHi4Hfl Me>KAy ABywia pa3HOBi/iAHOCTaMM c|30T0Ha (m3 pa3Hbix BceneHHbix) 3acTaBnaeT o6e 
pa3HOBi/iAHOCTi/i ABuraTbCfl k BbixoAy no oahom m tom >Ke TpaeKTopnn ot HM>KHero nojiynpo3paHHoro 

3epKana 

Oahh cJdotoh bxoaut b i/iHTepc|3epoMeTp CBepxy cnesa, KaK noKa3aHO na pucyHKe 9.3. Bo Bcex 
BceneHHbix, rAe npoBOA^T SKcnepuMeHT, cJdotoh m ero abomhmkm ABM>KyTCfl k HHTepcjDepoMeTpy no oahom 
1/1 TOM >Ke TpaeKTopuM. CneAOBaTenbHO, 3j\a BceneHHbie HAeHTUHHbi. Ho KaK TonbKO cIdotoh yAapneTca o 
nonynpo3paHHoe 3epKano, nepBonananbHO HAeHTUHHbie BceneHHbie CTanoBflTca pa3ni/iHHbiMM. B 
nonoBMHe i/i3 hmx c|dotoh npoxoAUT Hepe3 3to 3epKano m nepeiviemaeTCfl BAonb BepxneM CTopoHbi 
i/iHTepc|DepoMeTpa. B ocTanbHbix BceneHHbix cIdotoh OTCKaKi/iBaeT ot 3epKana n nepeiviemaeTCfl BAonb 
neBOM CTopoHbi HHTepcfDepoMeTpa. SaTOM pa3HOBMAHOCTH cjDOTona b 3tmx rpynnax BceneHHbix 
yAapaioTCfl o6 o6bNHbie 3epKana cnpaBa CBepxy m cneBa CHM3y cooTBOTCTBeHHO m OTCKaKHBaioT ot hmx. 
TaKMM o5pa30M, b Konqe ohm OAHOBpeivieHHO nonaAaioT na nonynpo3paHHoe 3epKano cnpaBa CHM3y m 
MHTepcjDepMpyKDT Apyr c APyrowi. He 3a5biBaMTe, hto Mbi nycKanM b annapaT TonbKO oamh cJdotoh, m b 
Ka>KAOM BceneHHOM no-npe>KHeMy naxoAMTca TonbKO oamh c|30toh. Bo Bcex BceneHHbix stot c|dotoh 
Tenepb yAapwnca o npaBoe HM>KHee 3epKano. B nonoBMHe BceneHHbix oh yAapMncn o6 sto 3epKano 
cneBa, b APyroM nonoBMHe — CBepxy. IV!e>KAy pa3HOBMAHOCTaMM cjDOTOHa m3 3tmx AByx rpynn BceneHHbix 
npoM30Lijna CMnbHaa MHTepc|3epeHi4Mfl. CyMMapHbiM 3c|Dc|DeKT 3aBMCMT ot tohhom reoMeTpMM CMTyaiiMM, 
HO Ha pMcyHKe 9.3 M3o6pa>KeH tot cnynaM, KorAa bo Bcex Bcenennbix c|30toh b Konqe ABM>KeTCfl BnpaBO 
CKB03b 3epKano, m hm b oahom BcenennoM oh ne nepoAaoTca MnM ne OTpa>KaeTca bhm3. TaKi/iM o6pa30M, 
B KOHLie 3KcnepMMeHTa Bce BceneHHbie TaK >Ke MAeHTMHHbi, KaK m b nanane. Ohm OTnMHanMCb m 
B3aMM0AeMCTB0BanM APyr c APyrowi Bcero nMLUb Aonio MMHyTbi b npoMe>KyTOHHOM coctoahmm. 

3to 3aMeHaTenbHoe ABnoHMe necnynaMHOM MHTepcfjepeHMMM — noHTM TaKoe >Ke HeM36e>KHoe 
CBMAeTenbCTBO cymecTBOBaHMa MynbTMBepca, ksk 9] ABnoHMe tohom. HocKonbKy pe3ynbTaT, onMcannbiM 

MHOM, HeCOBMeCTMM HU C OdhOU M3 AByX B03M0>KHblX TpaOKTOpMM ABM>KeHMfl HaCTMMbI B OAHOM 

BceneHHOM. EcnM Mbi, nanpMiviep, nanpaBMM cJdotoh BnpaBO BAonb HM>KHeM CTopoHbi MHTepcfjepoivieTpa, 
OH, KaK M cJdotoh m3 3KcnepMMeHTa, MO>Kem npoMTM CKB03b nonynpo3paHHoe 3epKano. Ho MO>KeT m ho 
npoMTM — MHorAa oh OTKnonaeTcn bhm3. Tohho TaK >Ke cJdotoh, nanpaBnennbiM bhm3, BAonb npaBOM 
CTopoHbi MHTepcjDepoMeTpa, MO>KeT OTKnoHMTbCfl BnpaBO, KaK B 3KcnepMMeHTe c MHTepcjDepeHLiMeM, MnM 
npocTO ABuraTbCfl npnMO bhm3. TaKMM o5pa30M, na KaKyio 6bi TpaeKTopMio Bbi ne nanpaBMnM oamh 
c|30T0H enympu annapaTa, oh 6yAeT noflBnaTbca cnynaMHO. Pe3ynbTaT mo>kho npeACKa3aTb TonbKO b 
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TOM cnynae, Korfla Me>Kfly flsyivia rpaeKTopnaiviM nponaoMfler i/iHTepc|DepeHi4Mfl. CneAOBaienbHO, 
HenocpeflCTBeHHO nepeA OKOHHaHi/ieivi aKcnepnivieHTa c i/iHTepc|DepeHi4MeM b annapaie npucyrcTByei 

HeHTO, HTO He MO>KeT 6blTb OflHHM CtDOTOHOM C OflHOM TpaeKTOpneM: HanpmViep, 3T0 He MO>KeT BblTb 

npocTO c|dotoh, KOTopbiM nepeiviemaeTCfl Bflonb HM>KHeM CTopoHbi HHTepcfjepoMeTpa. TaM aojdkho 6biTb 
HTO-TO eme, HTO MemaeT eiviy OTCKOHHTb bhm3. TaM He MOKei 6biTb i/i npocTO cjDOTOH, KOTopbiPi 
nepeMemaeicfl BflOJib npaBOM CTopoHbi MHTepcjDepoMeTpa; raM, onaib, flon>KHO 6biTb hto-to eme, hto 
MemaeT eMy nepeMecTi/iTbca npsMO bhm3, KaK 3to Morno 6bi nponaoMTH b neKOTopbix cnynanx, ecnn 6bi 
OH 6bm TaM oflMH. KaK i/i b cjiyHae c TennMH, Mbi MO>KeM npuflyMaTb flanbHeMiuHe SKcnepuMeHTbi, HTo6bi 
noKaaaTb, hto 3to «hto-to eme» o6jiaflaeT BceMU CBOMCTBaMU cjDOTOHa, KOTopbiM nepeMeiMaeTcn Bflonb. 
flpyroM TpaeKTopuM m HHTepcfjepMpyeT c BUflUMbiM naMi/i cIdotohom, ho hm c hom flpyruM b Hamew 
BceneHHOM. 

ilocKoribKy B 3T0M onbiTe npucyTCTByroT TonbKO flsa paannHHbix BHAa BceneHNbix, BbNucneHi/ie Toro, 
HTO npoM30MAeT, aawMOT TonbKO Bcero b Asa paaa eonbiue bpomohm, hom sanano 6bi, ecni/i 6bi nacTHLia 
noAHMHflJiacb Knacci/iHecKUM saKonaM — CKa>KeM, ecnn 6bi Mbi BbNucnflnn TpaoKTopnK) ABM>KeHi/in 
5MnbapAHoro mapa. BpsA ™ KoacjDclDMLineHT ABa CAenaeT TaKne BbiHucneHUfl TpyAHO 
o5pa5aTbiBaeMbiMM. OAHaKO, Mbi y>Ke BHAenn, hto AOBonbHO nerKO AOCTHHb m ropasAO 5onee BbicoKOM 
CTeneHM MHoroo5pa3i/ifl. B SKcnepi/iMOHTax c TeHflMH oahh 4)otoh npoxoAUT nepea neperopoAKy c 
HecKonbKMMM ManeHbKMMM OTBepcTMflMi/i M nonaAaeT na SKpan. npeAnono>KMM, hto b neperopoAKe 
TbicflHa OTBepcTMM. Ha 3KpaHe ecTb MecTa, KyAa MO>KeT nonacTb 4)otoh (m nonadaem e HOKOTopbix 
BceneHHbix), m MecTa, KyAa oh nonacTb ne MO>KeT. MTo6bi BbiHucni/iTb, MO>KeT nn KOHKpeTHan TOHKa 
aKpana npuHATb 4)otoh, Mbi Aon>KHbi BbiHucni/iTb acjDclDeKTbi BaanMHOM i/iHTepc|3epeHi4i/iM paanoBHAHOCTeM 
cj30T0Ha H3 TbicflHM napannejTbHbix BceneHHbix. B HacTHOCTH, Mbi Aon>KHbi BbiHucnuTb Tbicflny 
TpaoKTopuM ABM>KeHMfl c|30T0Ha OT neperopoAKM AO AaHHOki TOHKM eKpana, aaTOM BbiHucnuTb BnnnHUfl 
3TMX cJdotohob APyr Ha APyra TaK, HTo6bi onpoAennTb, bcsm dm mm MemawDT AOCTurnyTb 3tom tohkh. 
TaKMM o6pa30M, Mbi Aon>KHbi BbinoriHUTb npuMepno b Tbicflny pas 6onbiue BbiHi/icneHnPi, hom naM 
npuLunocb 5bi, ecnn 5bi Mbi onpeAenflnn, nonaAST nn b KOHKpeTHyio TOHKy KnaccuHecKaa HacTuqa. 

Cno>KHOCTb TaKoro poAa BbiHucneHUM noKasbiBaoT naM, hto b KBaHTOBO-MexannHecKOM cpeAe 
npoMcxoAMT ropasAO 5onbLije, hbm (6yKBanbHo) bmamt maa. 5=1 AOKaaan, Bbipa>Kaa KpnTepi/iM peanbHOCTH 

AOKTOpa fl>KOHCOHa Ha fl3blKe BblHMCnUTenbHOM CnO>KHOCTH, HTO 3Ta CnO>KHOCTb — OCHOBHaJI npuHMHa 

Toro, noHOMy 6eccMbicneHH0 0Tpm4aTb cymecTBOBaHi/ie ocTaBiuei?icfl nacTH MynbTHBepca. Ho 
B03M0>KHbi ropasAO 6onee BbicoKne CTenenn MHoroo6pa3i/ifl, KorAa b i/iHTepc|DepeHi4MK) BOBneKaioTCfl abo 
nnn 6onee BsanMOASMCTByKDiAnx HacTHMbi. flonycTHM, hto a^^ Ka>KAOM 1/13 AByx BaanMOAePicTByioLAMX 
HacTMM OTKpbiTa (cKa>KeM) TbicflHa TpaoKTopuM. TorAa 3Ta napa na npoMe>KyTOHHOM 3Tane 
aKcnepuMOHTa MO>KeT OKaaaTbca b MunnHone pasnnHHbix cocToaHi/iM, TaK hto MO>KeT 6biTb ao Munnnona 
BceneHHbix, KOTopbie 6yAyT OTnunaTbCfl tom, hto AexiaoT 3Ta napa HacTuq. Ecnn 6bi 
Bsai/iMOAeMCTBOBann Tpn HacTnqbi, to Koni/inecTBO paannnnbix BcensHHbix Morno 6bi yBennHHTbcn ao 
MMTini/iapAa; A-HA HOTbipex nacTnq — ao Tpunni/ioHa m t.a. TaKUM o6pa30M, KonwHSCTBO paani/iHHbix 
i/iCTopi/iM, KOTopbie HaM npmujiocb 5bi BbiHucnuTb, ecni/i 6bi Mbi aaxoTenn npoACKasaTb to, hto 
npoMSOMAOT B TaKMX cnynaax, yBeni/iHUBaeTCfl OKcnoHeHMnanbHO c pocTOM Hucna BsanMOAeMCTByKDiAnx 
HacTMM. Mmohho no3TOMy saAana BbiHi/icneHUfl noBeASHUfl tmhuhhom KBaHTOBOM CMCTOMbi 
TpyAHOo5pa6aTbiBaeMa b nonnoM CMbicne 3Toro cnoBa. 

3to mmohho Ta TpyAHOCTb o5pa5oTKi/i, KOTopan BonnoBana OePinMana. IVIbi bhaum, hto ona ne HMeoT 
HMHero o6iAero c nenpeACKaayeMOCTbio: nanpoTUB, Han5onee acho ona npoABnaeTca b KBaHTOBbix 
flBJieHi/iflx c BbicoKOki CTeneHbK) npeACKasyeMOCTi/i. TaK npoi/icxoAUT noTOMy, hto b TaKnx aBnennflx oamh 
M TOT >Ke onpeAeneHHbm peayjibTaT HMeoT mocto bo Bcex BceneHHbix, OAHaKO 3tot peaynbTaT — i/iTor 
MHTepctDepeHMi/in Me>KAy orpoMHbiM KonnnecTBOM BceneHHbix, KOTopbie OTnuHanncb APyr ot APyra bo 
BpeMfl 3KcnepMMeHTa. Bee 3to b npuHqune mo>kho npoACKasaTb m KBaHTOBOM Teopnn, Aa oho m ho 
CTpaAaeT i/isnmuHePi nyBCTBHTenbHOCTbio k nananbHbiM ycnoBHAM. Ho npedcKasamb, hto b TaKnx 
3Kcnepi/iMeHTax peaynbTaT BcerAa 6yAeT oahmm m tom >Ke, TpyAHO noTOMy, hto aji^ 3Toro Heo6xoAHMO 
BbinonHMTb HpeaMepHO 6onbLUOM o6"beM BbiHucnennM. 

TpyAHOCTb o6pa6oTKM, b npuHqune, ABnaeTCfl ropaaAO 6onbiuMM npenaTCTBHOM aji^ 
yHMBepcanbHOCTM, hom mm KorAa-nM6o Morna CTaTb HenpeACKaayeMOCTb. 9] y>Ke CKaaan, hto a5conK)THO 
TOHHafl nepoAana pynoTKH ne Hy>KAaeTca (a na caMOM Asne, h ne Aon>KHa Hy>KAaTbca) b nocne- 
AOBaTenbHOCTM Hucen, coBnaAaioLAeM c peanbHOM. noAo6HbiM o6paaoM, Mbi ne MO>KeM aapanee 
noAroTOBMTb nepoAany aaBTpaiuHeM noroAbi b BnpTyanbHOM peanbHOCTH. Ho Mbi MO>KeM (nnn OAHa>KAbi 
CMO>KeM) ocymecTBHTb nepoAany noaodbi, KOTopan xota m ho 6yAeT TaKOM >Ke, KaK peanbHan noroAa, 

MMeBLUaa MSCTO B KaKOM-TO MCTOpHHeCKMM ASHb, HO TOM HO MOHoe, 6yAeT BeCTM ce6fl CTOnb 

peanncTMHHO, hto hm oahh nonbaoBaTenb, KaKUM 6bi 3KcnepT0M oh hm 5bm, He cmokot OTnuHHTb ee ot 
HacTOflmeM noroAbi. To >Ke caMoe KacaeTca m nio6oM cpeAbi, KOTopaa ne noKaabiBaoT 3ct3c|3eKTbi 
KBaHTOBOM i/iHTepc|3epeHi4m/i (hto oananaoT 6onbLiJHHCTBO cpsA). nepoAana TaKOM cpeAbi b Bi/ipTyanbHow 
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peanbHOCTi/i — nerKoo6pa6aTbiBaeMafl BbNucnmejibHafl aaflana. OflHaKO OKaaanocb, hto HeB03M0>KH0 
npaKTi/inecKi/i nepeflaib le cpeflbi, KOTopbie noKasbiBaroT 3ctDc|3eKTbi KBaHTOBOM MHTepc|3epeHi4MM. He 
BbinonHSfl 3KcnoHeHi4i/ianbHO eonbuine o6"beMbi BbiHucneHUM, kbk Mbi MO>KeM 6biTb yBepeHbi, hto b 3tmx 
cjiyHanx nepeflaHHaa HaMM cpefla HHKorfla He cflenaer Toro, hto m-3a HeKOToporo aBneHUJi 
i/iHTepc|DepeHi4m/i HHKorfla He p,enaej peanbHaa cpefla? 

l\/lo>KeT noKaaaibca eciecTBenHbiM BbiBOfl, hto peanbHOCTb Bce-iaKH He noKasbiBaei HacToaiflePi 
ynnBepcanbHOCTM BbiHucneHUM, nocKOJibKy HeB03MO>KHO nonesHO nepeflaib flBnennfl HHTepc|DepeHi4m/i. 
OflHaKO, OeMHMaH cflenan npoTi/iBonono>KHbiM BbiBOfl n 6bm coBepmeHHO npaB! BiviecTO Toro, >HTo6bi 
CHMTaTb TpyflHOCTb o6pa5oTKM saflaHM nepeflann KBaHTOBbix flBnenuM npenflTCTBMeM, OewHiviaH cnen ee 
5naronpnaTHOM B03MO>KHOCTbK). Ecnn, HTo5bi yanaib ncxofl aKcnepmvieHTa c MHTepc|3epeHi4MeM, 
Heo6xoflm\/io BbinonHHTb raK MHoro BbNucneHUM, to caM c|DaKT npoBeflOHna laKoro aKcnepmvieHTa i/i 
MsiviepeHna ero pesynbTaioB paBHOcunen BbinonneHi/iK) cno>KHoro BbNucnenna. TaKMM o6pa30M, 
paccy>Kflan OewHiviaH, HaBepnoe Bce-raKH mo>kho 6biJio 6bi 3c|3ctDeKTi/iBHO nepeflaib KBaHioBbie cpeflbi 
npn ycnoBMi/i, hto KOMnbHDiepy nosBonnT npoBOflHTb SKcnepmvieHTbi Hafl peanbHbiM KBaHTOBO- 
MexaHMHeeKUM o6"beKTOM. KoMnbroiep Bbi6pan 5bi, KaKne naiviepeHMfl cflenaib Ha BcnoMorarenbHOM 
cocTaBnflioLneM KBaHTOBoro annapaiHoro o6ecneHeHna bo Bpeivia npoBeflennfl SKcneprnvieHTa, m 
BKTiioHMn 6bi peaynbiaTbi nsMepeHUM b cbom BbiHucnenna. 

B fleHCTBMTenbHOCTi/1 BcnoMorarenbHoe KBanroBoe annapaiHoe o6ecneHeHMe T0>Ke 6bmo 6bi 
KOMnbKJiepoM. Hanpmviep, MHTepcfjepoMeTp Mor 6bi flOMCTBOBaTb, KaK noflo6HbiM npM6op, m. kbk nio6oM 
flpyroM c|3M3MHecKMM o5"beKT, ero mo>kho 6bmo 6bi CHuraTb KOMnbiorepoM. CeroflHa Mbi HasBann 6bi ero 
cnet4uanu3upoeaHHbiM KeaHmoebiM KOMntiomepoM. Mbi «nporpaMMMpyeM» ero, ycTaHaBnuBan aepKana 
TaK, HTo6bi cosflaib onpefleneHHyio reoMeipmo, m aaieivi HanpaBnaeM oflHH 4)otoh na nepBoe aepKano. 
B aKcnepMMeHTe c HecnynaMHOM MHTepctDepeHLineM c|dotoh Bcerfla 6yfleT noflBnarbca b oflHOM 
KOHKpeTHOM HanpaBnoHUM, onpeflenaeivioM ycraHOBKoPi aepKan, m Mbi MO>KeM MHTepnpeTupoBaib 3to 
HanpaBneHne KaK yKasbiBaKJiflee peaynbiaT BbiHucneHUfl. B 6onee cno>KHOi\/i SKcneprnvieHTe c 
HecKonbKHMH BaamvioflebicTByKJLflUMM HacTmiaMU raKoe BbiHucneHne aanpocTO Morno 5bi, KaK a y>Ke 
o5"bflCHi/in, ciaTb «TpyflHoo5pa6aTbiBaeMbiM». Ho nocKonbKy Mbi CMornn nonynnTb ero peaynbTaibi, 
npocTO npoBOflfl aKcnepi/iMOHT, SHanuT, ero Bce-raKH Henbsa HaaBaib fleMCTBmenbHO 
TpyflHoo6pa6aTbiBaeMbiM. HaM lenepb cneflyer 6biTb 6onee ocTopo>KHbiMM b Bonpocax TepMUHonornM. 
OneBUflHO, HTO cymecTByioT BbiHucnmenbHbie saflann, KOTopbie «c ipyflOM noflflaioTcn o6pa6oTKe», 
ecni/i Mbi nbiiaeMcn pemnTb mx c noMoinbio nio6oro cymecTByioLflero KOMnbtoiepa, ho KOTopbie nepemnn 
6bi B paspflfl nerKO o6pa6aTbiBaeMbix, ecnn 6bi b KanecTBe cneunannai/ipoBaHHbix KOMnbiorepoB Mbi 
McnonbsoBann KBaHTOBO-MexaHUHecKne o6"beKTbi. (06paTMTe BHUManne, hto B03M0>KH0CTb 
i/icnonb30BaHi/ifl KBanioBbix ABneHUM flnn BbinonneHna BbiHucneHnPi c noMoiflbio laKoro Merofla o6y- 
cjioBnena tom, hto 3tm flBnehna ne noflBep>KeHbi xaocy. Ecnn 5bi peaynbTar BbiHi/icneHUM 6bm 
c|3yHKi4MeM, HpesMepHO HyBCTBurenbHOM k HananbHOMy cocTOflHuio, «3anporpaMMi/ipoBaTb» laKoe 
ycTpovicTBO, yciaHOBMB ero b noflxoflaiflee HananbHoe cocTOflHue, 6bmo 6bi Henoci/inbHO cno>KHoPi safla- 
Hew). 

l/!cnonb30BaHMe BcnoMorarenbHoro KBaHTOBoro ycrpoMCTBa raKUM o6pa30M mo>kho 6bino 6bi 
nocHMTaTb HaflyBaieJibCTBOM, raK KaK oneBUflHO, hto rnodyio cpefly ropasflo npoine nepeflaib, HMen 
flociyn K ee aanacHOM Konnn fljia npoBeflOHUfl nsMepeHUM bo BpoMJi nepeflann! OflnaKO OewHMaH 
BbiflBUHyji runoTeay, hto hot Heo6xoflMMOCTM b ncnonbsoBaHnn tohhom Konm/i nepeflaBaoMOM cpeflbi: 
HTO MO>KHO HawTM BcnoMoraTonbHoe ycTpoMCTBO c ropasflo 6onee npocTOM KOHCTpyKqueM, ho 
i/iHTepc|DepeHi4i/ioHHbie CBOMCTBa KOToporo, tom ne Menee, 5yflyT ananornnHbi CBOMCTBaM nepeflaBaoMOM 
cpeflbi. OcTaBLuyioca nacTb nepeflann cnoco6eH ocyiflecTBMTb o6biHHbiM KOMnbioTep, pa6oTaK)Lni/iM 
ahanornHMbiM o5pa30M Me>Kfly BcnoMoraTeiibHbiM ycTpoMCTBOM m nepeflaBaoMOM cpeflOM. OewHMaH 
o>KMflan, HTO 3Ta aaflana 6yfleT nerKoo5pa6aTbiBaeMOM. Bojiee Toro, oh npeflnonaran, KaK OKaaanocb, 
npaBUDbHO, HTO Bce KBaHTOBO-MexaHMHecKne CBOMCTBa nK)6oM nepeflaBaoMOM cpeflbi mo>kho 
CMOfleni/ipoBaTb c noMoiflbHS BcnoMoraTenbHbix ycTpoMCTB KOHKpeTHoro BUfla, KOTopbiM oh tohho 
onpeflennji (a i/imohho, coBOKynnocTH BpaiflaioLflMxca aTOMOB, Ka>KflbiM m3 KOTopbix Bsai/iMOflewcTByeT co 
CBOMMM coceflflMM). Oh HasBan Becb Knacc lamx ycTpoMCTB yHueepcanbHbiM KeaHmoebiM 
UMumamopoM. 

OflHaKO 3T0T l/lMI/lTaTOp HO 6bm OTflenbHOM MaiUMHOM, KaKOM OH flOTDKOH 6fa//7 6bl 6blTb, HT06bl 

HasbiBaTbCfl yHMBepcanbHbiM KOMnbioTepoM. BaanMOflOMCTBua, KOTopbiM npmunocb 5bi noflBeprnyTbcn 
aTOMaM MMMTaTopa, Hejibsa 5bmo ycTanoBWTb oflHa>Kflbi m naBcerfla, KaK b yHi/iBepcanbHOM kom- 
nbKJTepe, mx Hy>KHO 5bmo nepeycTanaBJii/iBaTb fljia Ka>KflOM nepeflaBaeMoPi cpeflbi. OflHaKO CMbicn 
yHMBepcanbHOCTH b tom, hto flon>KHO 6biTb B03M0>KHbiM sanporpaMMnpoBaTb OTflenbHyio MamnHy, 
TOHHO onpefleneHHyio pas i/i HaBcerfla, flna BbinojiHeHUfl nK)6oro B03MO>KHoro BbiHucjieHun nnn nepe- 
flann nto5oi?i B03MO>KHOM cpoflbi. B 1985 rofly a flOKaaan, hto b KBaHTOBOw c|3H3MKe cytflecTByeT 
yHueepcanbHbiu KeaHmoebiu KOMnbiomep. 3to flOKaaaTenbCTBO 6bmo a6conK)THO npaMbiM. Bce, hto 
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MHe npmunocb cflenaib, sto CKonnposaTb ycrpoMCTBa TbropuHra, ho flna onpeflejieHUfl ne>KaLMeM b mx 
ocHoee c|3i/i3MKi/i BocnofibsoBaTbca He KnaccuHecKOM Mexani/iKOM, KOTopyK) HenBHO npuHnivian TbtopuHr, a 
KBaHTOBOM TeopneM. yHMBepcanbHbiM KBaHTOBbiM KOMnbKDTep MO>KeT BbinoriHHTb nK)6oe BbNMCneHHe, 
KOTopoe MO>KeT BbinoriHMTb nK)6oM flpyroM KsaHTOBbm KOMnbtorep (mii/i jik)5om KowinbioTep Tuna 
Maiui/iHbi TbKjpuHra), a laioKe oh MO>KeT nepeflaib nK)6yK) KOHeHHyio cJananHecKH B03MO>KHyK) cpefly b 
Bi/ipiyanbHOM peajibHOCTH. Bonee Toro, C rex nop 6bmo noKaaano, hto speMfl m ocianbHbie pecypcbi, 
KOTopbie eMy noHaflo6flTca flna ocymecTsneHwa Bcero aroro, ne 6yAyT yBennHUBaTbcn 
SKcnoHeHMnanbHO c pocTOM paaiviepoB uni/i Hi/icna AeianeM nepeflaBaeivioM cpeflbi, raK hto Ba>KHbie 
BbNMcneHna 6yAyT JierKoo5pa6aTbiBaeMbi b cooTBercTBHn c HopiviaMi/i reopnn cjio>khoctm. 

KnaccMHecKan reopun BbiHucneHi/ifl, KOTopaa b Tenenne nonyseKa ocraBanacb neocnoprnvibiM 
ocHOBanneM BbiHucneHUfl, cewHac ycrapena, npeBpaTHBiuMCb pasBe hto, KaK m ocTanbHaa 
KnaccMHecKafl c|3M3MKa, b cxeiviy annpoKcmviaMMM. CePiMac maKou Teopnew BbNucneni/ifl flBnaerca 
KBaHTOBafl Teopi/ia BbiHucneHi/in. 9] CKaaan, hto Tbtopuhr b CBoeM ycrpoMCTBe He^BHO ncnonb30Ban 
«KnaccMHecKyK) MexaHMKy». Ho, OMenuB npomeflLune co6biTMfl, cewHac Mbi MO>KeM yBUfleib, hto fla>Ke 
KnaccMHecKafl leopua BbiHucneHna ho nonnocTbRD cooTBeicTBOBajia KnaccuHecKoPi c|3M3i/iKe m 
coAep>Kana cepbe3Hbie npeA3HaMeH0BaHna KBaHTOBoPi reopi/in. CoBceM ho cosnafleHne, hto cnoBO 
6um, 03HaHaioLnee HamvieHbLuee B03MO>KHoe KonnnecTBO HHclDopiviaMMM, KOTopbiM cnoco5eH ynpaBnaib 

KOMnbK)Tep, B CymHOCTM 3HaHI/lT TO >Ke CaMOe, HTO M Keanm, flUCKpeTHbm KOMnOHOHT. flUCKpOTHbie 

nepeMOHHbie (nepeivieHHbie, KOTopbie ho MoryT npuHniviaTb HenpepbiBHbiPi flMana30H 3HaHeHMM) Hy>KAbi 
KnaccMHecKOM c|3i/i3MKe. Hanpmviep, ecnn nepeivieHHafl mvieoT TonbKO flBa B03M0>KHbix 3HaHeHi/ifl, CKa>KeM, 
0 M 1, KaK OHa Boo6me nonaflaoT m3 0 b 1? (f1 3aflaBan 3tot Bonpoc b mase 2). B KnaccuHecKOM c|3H3MKe 
ev\ npmunocb 6bi nepewiecTHTbca H3 oflHoro 3HaHeHMfl b flpyroe c nepepbiBOM, hto HecoBMecTmvio c 

pa60T0M CUn M flBM>KeHMM B KJiaCCHHeCKOM MexaHMKe. B KBaHTOBOM CtDH3MKe HOT Heo6xoflm\/iocTM B 

npepbiBHOM M3MeHeHHM — fla>Ke HecMOTpn na to, hto Bce M3Mepi/iMbie BennHi/iHbi flucKpoTHbi. 3to 
npoMcxoflMT cneflyiommvi o6pa30M. 

flna Hanana flaBawTe npeflCTaBUM HecKonbKO napannenbHbix BceneHHbix, cno>KeHHbix noflo6HO 
Konofle KapT, npuneivi Bca Konofla npeflCTaBnaeT co6om coBOKynHOCTb BceneHHbix. (TaKaa MOflenb, b 
KOTopoM BceneHHbie pacnonaraioTca nocneflOBaTenbHO, Becbwia npeyMeHbiuaeT cno>KHOCTb 
MynbTMBepca, ho ona Bnonne flocTaTOHHa, HTo6bi npoi/inniocTpi/ipoBaTb to, o hom a roBopio). Tenepb 
flaBawTe mMenwu 3Ty MOflenb, HTo6bi ynecTb tot cj^aKT, hto MynbTMBepc — 3to ho fli/icKpeTHbiM Ha6op 
BceneHHbix, a KOHTunyyivi, m to, hto ho Bce Bcenennbie pa3nMHHbi. B flewcTBHTenbHOCTH, flna Ka>KflOM 
BceneHHOM, KOTopan TaM npucyTCTByoT, TaK>Ke cymecTByeT KOHTunyyivi nfleHTUHHbix BceneHHbix, 
coflep>KamnM onpoAeneHHyio KpomeHHyio, ho OTnuHHyio ot nyna Aonio MynbTMBepca. B nameM wioflenn 
3Ty flonio MO>KHO npeflCTaBMTb Hepe3 Tonmnny KapTbi, npuneivi Ka>Kflafl KapTa Tenepb npoACTaBnaoT Bce 
BceneHHbie flaHHoro Tuna. OAHaKO, b OTnuHne ot TonmnHbi KapTbi, Aona Ka>KAoro Tuna BceneHHbix 
i/i3MeHfleTca co speivieHeM no KBaHTOBO-MexaHMHecKi/iM 3aK0HaM ABM>KeHMa. CneAOBaTenbHO, Aona 
BceneHHbix, o5naAaiomi/ix AaHHbiM cbomctbom, TO>Ke n3MeHfleTCfl i/i M3MeHfleTca nenpepbiBHO. B cnynae 
c AUCKpeTHOM nepewieHHOM, KOTopan M3MeHaeTCfl ot 0 ao 1 , AonycTnivi, hto 3Ta nepeMennaa npuHniviaeT 
3HaHeHMe 0 bo Bcex BceneHHbix ao nanana M3MeHeHi/ifl, a nocne M3i\/ieHeHMa ona npunrnviaeT 3HaHeHMe 1 
bo Bcex BceneHHbix. Bo speivifl H3MeHeHMfl ppm BceneHHbix, b KOTopbix 3HaHeHMe pasHO 0, paBHOMepno 
yMeHbLuaeTca ot 100% ao nyna, a Aona BceneHHbix, b KOTopbix 3to 3HaHeHMe paBHO 1, cooTBeTCTBOHHO 
pacTeT OT Hynn ao 100%. Ha pucyHKe 9.4 noKa3aHa TOHKa 3peHna MynbTHBepca na noAo5Hoe 
MSMeHeHne. 



Bce;ieHHbie 




BpCMB 



Pmc. 9.4. nepcnoKTMBa MynbTMBepca na nenpupbiBHoe M3MeHeHMe GuTa ot 0 ao 

1 

1/13 pucyHKa 9.4 MO>KeT noKa3aTbCfl, hto xota nepexoA ot 0 k 1 o5"beKTMBHO nenpepbiBen c 
nepcnoKTMBbi MynbTMBepca, oh ocTaoTcn cy5"beKTMBHO npepbiBHbiM c nepcnoKTMBbi nio6oM OTAenbHOM 
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BceneHHOM — npeflcraBneHHOM, CKa>KeM, ropnaoHTanbHOM nnHneM, floxoA^meM flo cepeflUHbi pucyHKa 
9.4. OAHaKO 3T0 Bcero ni/iiub orpaHUHeHne fluarpaMwibi, a He peanbHan xapaKiepucTHKa Toro, hto 
npoMcxoflMT Ha caMOM flene. Xota fluarpawiMa Bbimafli/iT raK, cjiobho b Ka>Kfloe MrHOBenne cyLMecTByei 
KOHKpeTHafl BceneHHafl, KOTopaa «TonbKO hto n3MeHnnacb» ot 0 flo 1, noTOMy hto ona TonbKO hto 
«nepeceKna rpaHm4y», na caMOM flene 3to He laK. TaK 6biTb ne MO>KeT, noTOMy hto laKaa BceneHHan 
CTporo MfleHTMHHa nK)6oM flpyroM BcenehHOM, b KOTopoPi 5i/it b flaHHbiM MowieHT HMeer SHaHeHne 1. 
RoaTOMy, ecni/i 6bi >KMTeni/i oflHoPi na hmx ncnbiibiBann npepbiBHoe HSMeHeHne, To >KMTeni/i Bcex flpyrux 
McnbiTbiBann 6bi to >Ke cawioe. ShaHi/iT, mm oflna us hmx ho MO>KeT mvierb raKoPi onbiT. 06paTme raioKe 
BHMMaHMe, HTO, KaK o6"bflCHK) B maBO 11, i/iflea o hom-to, hto deu}Kemca nepes fluarpaiviMy, noflo6HyK) 
pucyHKy 9.4, na KOTopoPi y>Ke npeflCTaBneHO Bpewia, npocTO oiuM6oHHa. B Ka>Kfloe MmoBeHne 6mt mvieeT 
SHaneHMe 1 b onpefleneHHOM flone Bcenennbix m 0 — b flpyroPi. Bee 3tm BceneHHbie b Ka>KflbiM momoht 
BpeMOHM y>Ke noKaaanbi Ha pucyHKe 9.4. Ohm HHKyfla He flBH>KyTCfl! 

Eine oflMH noKaaaTejib neaBHoro npucyTCTBun KBaHTOBOM cjDManKM b KnaccuHecKOM BbiHucneHnn — 
3T0 aaBMCMMOCTb Bcex Bapi/iaHTOB npaKTMHecKOM peajiMaai4i/in KoivinbHDTepoB Tuna MamnHbi Tbropunra ot 
TaKMX BeiflOM KaK TBepflaa wiaTepun nnn HaMamnHeHHbie MaTepnanbi, KOTopbie ne MomM 6bi 
cyiflecTBOBaTb b OTcyTCTBue KBaHTOBO-MexaHnnecKnx 3c|3ct3eKTOB. Hanpmviep, n\o6oe TBepfloe Teno 

COCTOMT 1/ia COBOKynHOCTM aTOMOB, COCTOflLflMX Ma 3neKTpHHeCKH 3apfl>KeHHblX HaCTMM (3neKTp0Hbl M 

npoTOHbi B flflpe). Ho na-aa KnaccuHecKoro xaoca hm oflna coBOKynHOCTb aapfl>KeHHbix nacTi/m ne wiorna 
6bi ocTaBaTbca ycTOMHUBOw npn KnaccuHecKnx aaKonax flBM>KeHMfl. nono>KMTenbHO m OTpmiaTenbHO 
aapfl>KeHHbie nacTnubi npocTO BbineTann 6bi co CBoero wiecTa, CTanKHBaflCb flpyr c flpyroM, m 
KOHCTpyKMMfl pacnanacb 6bi. TonbKO cunbHafl KBaHTOBan HHTepcjDepeHMMfl Me>Kfly paannnHbiiviM 
TpaeKTopuflMH flBM>KeHH5q aapfl>KeHHbix nacTHM b napannenbHbix BceneHHbix npeflOTBpainaoT TaKne 
KaTacTpoctDbi M flenaoT BoaMO>KHbiM cyLflecTBOBaHne TBepflOM MaTepMM. 

Coaflanne ynnBepcanbHoro KBaHTOBoro KOMnbKJTepa fleMCTBHTenbHO BbixoflUT aa paiviKH 
coBpeivieHHOM TexHonorm/i. KaK a y>Ke CKaaan, HTo5bi o5Hapy>KMTb flBnenne MHTep4)epeHi4i/iM, Hy>KHO 
BbiaBaTb cooTBeTCTByioiflee BaanMOflePicTBue ecex nepeivieHHbix, KOTopbie 6bmM OTni/iHHbiMn bo 
BceneHHbix, BCTynnBiuMX b MHTepc|DepeHi4HK). MeM 6onbLue BaanMOflePicTByioLflMX nacTMU, TeM cno>KHee 
cnpoBoqupoBaTb BaamvioflevicTBue, KOTopoe npofleMOHCTpupoBano 6bi MHTepcjDepeHLimo, to ecTb 
peaynbTaT BbiHucneHna. Cpefli/i MHO>KecTBa TexHunecKnx cno>KHOCTeM pa6oTbi na ypoBHe oflHoro aTOMa 
nnn 3neKTpoHa oflna na Ba>KHeMiuMX coctomt b orpa>KfleHHM cpeflbi ot BoaflePicTBua paannHHbix 
MHTepc|3epMpyK)LHMX cy6BbiHi/icneHMM. ilocKoribKy, Korfla rpynna aTOMOB noflBepraeTcn flBneHHK) 
i/iHTepc|3epeHi4i/in, npuneivi 3tm aTowibi flMc|3c|3epeHi4npoBaHHO BoaflePicTByioT na flpyri/ie aTowibi 3tom 

cpeflbi, TO MHTepc|DepeH14MK) y>Ke HeB03M0>KH0 06Hapy>KMTb C nOMOLflbK) HaMepeHMM TOnbKO HCXOflHOM 

rpynnbi, i/i 3Ta rpynna y>Ke He BbinonHneT KaKoe 5bi to hm 6bmo noneanoe KBaHTOBoe BbiHucneHne. 3to 
HaabiBaeTca deKozepeHmHocmbio. CneflyeT flo5aBMTb, hto 3Ty npo6neMy nacTO npeflCTaBnnHDT b 
no>KHOM CBOTe: naivi roBopjiT, hto «KBaHTOBaa HHTepcjDepeHm/ifl — onenb HyBCTBHTenbHbiM npouecc, m 
ero cneflyeT orpa>KflaTb ot nK)6bix BHeiuHMX BoaflePicTBMM». Ho 3to ho TaK. BHetuHne Boaflei?icTBi/in 
cnoco5Hbi BbiaBaTb ManeMiune HecoBepmeHCTBa, ho mvieHHO 3c|3c|3eKT KBaHTOBoro BbiHi/icnenna 
BHemnero winpa BbiabiBaeT flOKorepeHTHOCTb. 

TaKMM o5paaoM, CTaBKa flenaeTcn na coaflani/ie cy6MMKpocKonMHecKMX cmctom, b KOTopbix 
nepeMOHMbie, Hecytfli/ie HHctDopiviaMmo, BaamvioflePicTByKJT flpyr c flpyroM, ho OKaabiBaioT na cbokd cpefly 
BoaMO>KHO MOHbLuee BJiMflHue. flpyroe HOBoe ynpoifleni/ie, yni/iKanbHoe fljia KBaHTOBOM Teopnn Bbi- 
HMcneHna, nacTUHHO KowineHcupyeT cno>KHOCTM, BbiabiBaeivibie fleKorepeHTHOCTbio. OKaabiBaeTcn, hto b 
OTTiMHHe OT KTiaccuHecKoro BbiHMCJieHna, rfle Heo5xoflHMO paapa5aTbiBaTb tohho onpefleneHHbie 
KnaccMHecKne nornHecKne 3neMeHTbi, KaK-TO M, unu v\ HE, npn KBaHTOBOM BbiHucneHnn TOHHan cjDopMa 
Baai/iMOfleMCTBMM Bpafl nn mvieeT ananenne. B cyLflHOCTH, nK)6yK) cucTeiviy BaamviofleMCTBytoiflMX 6mtob 
aTOMHoro MaciiJTa5a, ecnn ona ne fleKorepupyeT, mo>kho npMcnoco6nTb flna BbinojiHeHun noneanbix 

KBaHTOBblX BblHUCneHMM. 

l/laBecTHbi MHTepcjDepeHquoHHbie aBnennfl, BKnfOHaKJLflne orpoMHbie KonnnecTBa HacTnq, Hanpmviep, 
cynepnpoBOflMMOCTb i/inn cynepTeKynecTb, ho Ka>KeTca, hto hm oflHO na hmx HeBoaMO>KHO ncnojibaoBaTb 
fljifl BbinojiHeHMfl xoTb CK0Jib-HM6yflb i/iHTepecHbix BbiHMcneHMM. Bo BpeMa Hanncanna khmth b 
naSopaTopi/iM mo>kho 6bmo 6ea Tpyfla BbinonHMTb TOJibKO oflHo6MTOBbie KBaHTOBbie BbiHncneHnn. 
OflHaKO, 3KcnepmvieHTaTopbi yBepenbi, hto b Tenenne necKonbKnx nocneflyK)Lfli/ix neT 5yflyT coaflaHbi 
flByx- M 5onee 5MT0Bbie KeaHirioebie noaunecKue aneMeHmbi (KBaHTOBbie 3KBi/iBajieHTbi KJiaccMHecKMX 
nornnecKnx 3neMeHT0B). 3to ocHOBHbie cocTaBnaKJiflne KBaHTOBbix KOMnbKJTepoB. HeKOTopbie cfji/iaMKM, 
oco6eHHO PoJibc|3 JlaHflayep na MccneflOBaTenbCKoro l4eHTpa IBIVI, nacTpoenbi neccmvincTMHHO otho- 
CMTenbHO nepcnoKTMB 6yflyiflMX flocTM>KeHnPi. Ohm nojiaraioT, hto fleKorepeHTHOCTb HHKorfla ne 6yfleT 
CBeflena flo Toro ypoBha, rfle mo>kho 6yfleT BbinonnnTb 6onbiue, neivi HecKonbKO nocneflOBaTenbHbix 
3TanoB KBaHTOBoro BbiHi/icneHMfl. BonbiuMHCTBO MccneflOBaTeneM na 3tom o6nacTH nacTpoenbi ropaaflo 
6onee onTHMUCTUHHO (xota BoaMO>KHO, 3to CBflaano c tom, hto nafl KBaHTOBbiM BbiHucnehneivi 
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peiuaKDTCfl pa5oTaTb TonbKO oneHb 6onbLiJMe onii/iMi/icTbi!). y>Ke 6bmM nocrpoeHbi HeKOTopbie 
cnei4nanM3i/ipoBaHHbie KsaHTOBbie KOMnbtorepbi (cMorpn HM>Ke), n huhho a flyiviaK), hto noABneHne 
5onee cno>KHbix KBaHTOBbix KOMnbioTepoB — CKopee fleno HecKonbKnx ner, neivi flecaii/ineTi/iM. Hto 
Kacaeicfl yHUBepcajibHoro KBaHTOBoro KOMnbroiepa, to a CHmaio, hto era cosflaHne — 3to toko TonbKO 
fleno BpeMOHM, xots mho He xoTenocb 5bi npeflCKasbiBaTb, CKOJibKO BpeivieHM Ha 3to yMflOT: 
flecflTuneTHfl mii/i BSKa. 

Tot dpaKV, hto penepTyap ynnBepcanbHoro KBahTOBoro KowinbKDTepa coflep>KMT cpeflbi, nepeflana 
KOTopbix flBnasTCfl TpyflHoo6pa6aTbiBaeMOM flna KnaccuHecKoro BbiHucneHUfl, roBopuT o tom, hto 
HOBbie Kfiaccbi HMCTO MaTOMaTMHecKnx BbiHMCJieHUM T0>Ke flon>KHbi CTaTb nerKoo6pa6aTbiBaeMbiMM Ha 
3T0M KOMObtoTepe. KaK CKaaan fanmieo, saKOHbi c|3M31/ikh Bbipa>KaK)Tca na asbiKe MaTSMaTHKH, a 
nepeflana cpeflbi aKBUBanoHTHa oqeHKe onpeflenennbix MaTOMaTunecKnx c|3yHKi4MM. flewcTBHTejibHO, b 
HacTOflmee speMJi o5Hapy>KeHO MHO>KecTBO MaTeMaTunecKnx aaflan, KOTopbie mo>kho 6bmo 6bi 

3C|3C|3eKTMBHO peiUMTb C HOMOLMbK) KBaHTOBOfO BblHUCJieHMfl, TaK KaK flJia BCeX MSBOCTHblX KTiaCCMHeCKI/IX 

MOTOflOB OHM aBJiflKJTca TpyflHoo6pa6aTbiBaeMbiMM. HaM6onee actDctDeKTHOM m 3thx aaflan ABnaeTcn 
aaflana pa3no>KeHMa na MHO>KMTenM 6onbLiJMX Hucen. B 1994 rofly ilnTep lllop, pa5oTaK)mMM b Bell 
Laboratories, OTKpbin MeTOfl, M3BecTHbiM KaK anzopumm LLIopa. (floKa 3Ta KHura KoppeKTupoBanacb, 
6binM OTKpbiTbi flpyrne acjsctDeKTHbie KBaHTOBbie anropnTMbi, BKriKDHan amopurriM F ooeepa flna onenb 
6bicTporo noncKa flnnHHbix chmckob). 

AnropnTM lilopa HpesBbiHawHO npocT m flOBonbCTByoTCfl ropasflo 6ojiee CKpoMHbiM annapaTHbiM 
o6ecneHeHneM, hom to, KOTopoe noHaflo5i/inocb 6bi flna yni/iBepcanbHoro KsaHTOBoro KoivinbioTepa. A 
noTOMy BepoaTHO, hto KeaHirioeoe ycmpoucmeo dna pasnoxenuff Ha MHOxumenu 6yfleT nocTpoeno 
aaflonro flo Toro, KaK Becb fli/ianaaoH KBaHTOBbix BbiHucneHUM CTaneT TexHonornHecKH ocymecTBHivibiM. 
3Ta nepcneKTMBa mvieoT rpaHflnosHoe aHaneHne flnn Kpunmoapacpuu (HayKi/i, KOTopaa saHMiviaeTCfl 
coKpeTHOM nepeflanew MHcj3opMai4i/iM m ycTaHOBneHneivi ee noflnnHHOCTn). PeanbHbie cotm cbasm MoryT 
6biTb rno6anbHbiMM m mvieTb orpoMHbie, nocTOSHHO nsMeHflKDifli/ieca Ha6opbi ynacTHi/iKOB c 
HenpeflCKaayeMbiMM cxeMaMM cbasm. HenpaKTUHHO Tpe6oBaTb, HTo5bi Ka>Kflaa napa ynacTHUKOB 
aapanee c|DH3MHecKM o6MeHHBanacb ceKpeTHbiMn LuncjDpoBanbHbiMn KnioHaMM, KOTopbie noaBonnnn 6bi 
MM no3flHee o5LuaTbCfl, He 6oacb, hto mx noflcnyiuaKJT. Kpunmoapacpua c omKpbimbiM k/iiohom — 3to 
nio6oM MOTOfl OTnpaBKi/i ceKpeTHOM MHcj3opMai4HM, npi/i KOTopowi Hi/i OTnpaBMTenb, hm nonynaTenb ne 
flenaTca coKpeTHOM MHcjaopMauneM. Caivibm Hafle>KHbiM m3 i/isBecTHbix MeTOflOB KpunTorpacjai/in c 

OTKpblTbIM KTIKJHOM OCHOBaH Ha TpyflHOCTM 06pa60TKM 3aflaHM pa3nO>KeHMfl Ha MHO>KHTeni/l 6onblUMX 

HMcen. 3tot MOTOfl M3BecTeH KaK KpunTOCMCTeivia RSA, KOTopan nonyHnna CBoe Ha3BaHMe b necTb 
PoHanbfla PuBecTa (Rivest), Aflu liiaMupa (Shamir) m Jleonapfla AflenbiviaHa (Adelman), KOTopbie 
BnepBbie npeflno>KnnM ee b 1978 rofly. 3tot wioTOfl o6ycnoBneH MaTeiviaTMHecKOM npoqeflypoM, 
nocpeflCTBOM KOTopoM coo6meHi/ie mo>kho 3aKOflMpoBaTb, Mcnonb3ya b KanecTBe KJiKDHa orpoMHoe 
(cKa>KeM, 250-3HaHHoe) hmcjio. nonynaTenb MO>KeT CBo5oflHO o5HapoflOBaTb 3tot khwh, noTOMy hto 
nK)6oe coo6meHMe, 3aLUMc|DpoBaHHoe c ero noMombK), mo>kho pacLui/ic|3poBaTb, TonbKO 3Hafl MHO>KMTenn 
3Toro HMcna. TaKnivi o5pa30M, a Mory Bbi6paTb flBa 125-3HaHHbix npocTbix Hucna m xpannTb mx b 
coKpoTe, HO nepeMHO>KHB, coo6mMTb BCOM nx 250-3HaHHoe npoM3BefleHMe. Kto yroflHO MO>KeT nocnaTb 
MHO coo5LMeHMe, Mcnonb30BaB 3to Hwcno KaK KOfl, ho TonbKO a CMory npoHi/iTaTb 3th coo5LueHMa, 

nOTOMy HTO TOnbKO MHO M3BeCTHbl COKpOTHbie MHO>KHTenM. 

KaK a y>Ke CKa3an, ne cymecTByeT npaKTunecKOM bo3mo>khoctm pa3no>KeHMfl na i\/iHO>Ki/iTeni/i 250- 
3HaHHoro HMcna c ncnonb30BaHMeM KnaccunecKnx cpeflCTB. Ho KBaHTOBoe ycTpoMCTBO pa3no>KeHi/ifl na 
MHO>KHTenn, pa6oTaK)Luee no anropnTMy lilopa, Morno 5bi 3to cflenaTb, Bbinonni/iB Bcero necKonbKO 
TbicflH api/ic|3MeTMHecKnx onepaqi/iM, hto, bo3mo>kho, 6bino 6bi MunyTHbiM flenoM. TaKMM o6pa30M, 
nK)6oM HenoBOK, HMetomuM flocTyn k TaKOM Mami/iHe, CMor 6bi nerKO npoHHTaTb nK)6oe nepexBaneHHoe 
coo6meHMe, 3aiuMctDpoBaHHoe c noMombK) KpunTocucTeMbi RSA. 

LJJi/ic|3poBanbmi/iKaM ne noMorno 5bi fla>Ke i/icnonb30BaHi/ie 6onbiuMX Hucen b KanecTBe KnioHeM, 
noTOMy HTO pecypcbi, Heo5xoflm\/ibie flnn pa5oTbi anropnTMa Lilopa, onenb Meflnenno yBennHi/iBanDTca c 
yBeni/iHeHMeM pacKnaflbiBaeMoro na MHO>KMTenM Hucna. B KBaHTOBOM Teopnn BbiHucneHMfl pa3no>KeHMe 
Ha MHO>KMTenM — OHOHb nerKO o5pa6aTbiBaeMafl 3aflaHa. Cni/iTaeTca, hto npn flannoM ypoBHe 
flOKorepeHTHOCTH CHOBa noflBHTca npaKTunecKoe orpannHeHHe BennHUHbi Hucna, KOTopoe mo>kho 
pa3no>KMTb Ha MHO>Ki/iTenM, ho Hen3BecTeH hm>khmm npeflen TexHonornHecKH flocTH>Ki/iMOM CTenenn 
flOKorepeHTHOCTM. no3TOMy, Mbi flon>KHbi CflenaTb BbiBOfl, hto oflHa>Kflbi b 5yflyifleM, bo Bpeivifl, KOTopoe 
coMHac HeB03i\/io>KHO npeflCKa3aTb, Kpi/inTocucTeivia RSA c nK)6oM flannoM flnnHOM Knrona MO>KeT CTaTb 
HecoKpeTHOM. B onpefleneHHOM CMbicne 3to flenaoT ee neceKpeTHoPi fla>Ke ceroflHfl. J1k)6om nenoBeK 
i/inn opraHi/i3ai4Ma, KOTopbie cemac 3ani/icbiBaK)T coo6ifleHMfl, 3aKOflMpoBaHHbie b cucTeivie RSA, i/i >KflyT 
Toro BpeMOHM, Korfla CMoryT KynnTb KBaHTOBoe ycTpoMCTBO pa3no>KeHMa na MHO>Ki/iTenM c flocTaTOHHO 

HM3KOM fleKOrepOHTHOCTbK), CMOryT paCLUHCtDpOBaTb 3TM C006LfleHl/lfl. B03M0>KH0, 3T0 npOH30MfleT TOnbKO 

Hepe3 BOKa, bo3mo>kho Bcero Hepe3 necKonbKO flecaTunoTi/iM, a MO>KeT, m etfle paHbiue — kto 3HaeT? Ho 
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BepoaTHOCTb, HTO 3T0 npoi/i30MfleT eme He CKopo, — 3to Bce, hto renepb ocranocb or 5biBLueM 

a6C0JlK)TH0M CeKpeTHOCTM CMCTeMbI RSA. 

Korfla KBaHTOBoe ycrpoMCTBO paanoKeHun Ha MHO>KMTenM pacKnaflbiBaer na MHOKurenn 250- 
3HaHHoe Hucno, KonnHecTBO MHTepc|3epMpyK)mMX BceneHHbix 6yfleT nopnflKa 10''°°, i.e. flecnrb b 
creneHM 500. 3to oiuenoMnarome orpoMHoe hmcjio — npuHnna Toro, noneiviy anropmivi lllopa flenaei 
pa3no>KeHMe na MHOKHTenn nerKoo6pa6aTbiBaeMbiM. 9] CKaaan, hto stot anropmivi Tpe5yeT 
BbinoriHeHUfl Bcero HecKonbKnx TbicflH apuctDMeiMHecKnx onepaui/iM. BesycnoBHO, n mvien b Bi/ifly 
HecKonbKO Tbican onepaqnM e Kaxdou eceneHHOu, KOTopaa bhocht BKnafl b OTBei. Bce 3tm BbNucnenna 
BbinoriHaioTca b pasnnHHbix napannenbHbix BceneHHbix i/i flennTca cbommm peaynbTaraivii/i nepea 
i/iHTepc|DepeHi4mo. 

Bo3MO>KHO, BaM MHTepecHO, KaK Mbi CMO>KeM y5eflMTb CBOMX flBOMHMKOB M3 10°°° BcejieHHbix Hanaib 
pa5oTaTb Hafl HameM 3aflaHeM pa3no>KeHMfl Ha MHO>KMTeni/i. Pa3Be y hmx her cbomx co6cTBeHHbix saflan, 
HTo6bi 3afleHCTBOBaTb K0MnbK3Tepbi? HaM ne Hy>KHO i/ix y5e>KflaTb. AnropnTM llJopa M3HaHanbH0 
flewcTByei TonbKO b Ha6ope Bcenennbix, udeHmuHHbix flpyr Apyry, m Bbi3biBaeT b hux oinnHMfl TonbKO b 
npeAenax ycrpoMCTBa pa3no>KeHMfl Ha MHO>KMTenM. rioaToiviy Mbi, tohho onpeflennBLUHe Hucno, KOTopoe 
Hy>KHO pa3no>KHTb Ha MHOKmenn, m >KflymMe OTBeia, nfleHTUHHbi bo Bcex MHTepc|3epMpyK)mi/ix 
BceneHHbix. HecowiHeHHO, cymecTByeT MHoro flpyrux BceneHHbix, b KOTopbix Mbi aanporpaMMnpoBann 
flpyroe hmcjio nnn Boo6me ne nocrponnn ycipoMCTBO pa3no>KeHMa na MHO>KHTenM. Ho 3tm Bcenennbie 
ornnHaioTca ot nameM cnmuKOM 5onbLui/iM KonnnecTBOM nepeivieHHbix — mjim Tonnee, nepeivieHHbiMM, 
KOTopbie nporpaMMnpoBaHne anropmivia IJJopa ne npuBeno k Hy>KHOi\/iy BsamviofleMCTBmo, — n noTOMy 
OHM He MHTepcf^epupytoT c HameM BceneHHOM. 

floKasarenbCTBO, npuBOfleHHoe b rnaBe 2, npmvieHHTenbHO k niodoMy aBnenmo MHTepcjDepeHMUM, 
pa3pyiuaeT KnaccuHecKyHS nfleio cymecTBOBani/ifl TonbKO oahom BcenoHHOM. JlornHecKH B03M0>KH0CTb 
KOMnneKCHbix KBanioBbix BbNucneHnPi Hunero ne p,aei b tom cnynae, na KOTopbm y>Ke nenbsa OTBeinTb. 
Ho 3Ta B03M0>KH0CTb OKasbiBaei ncMxonornHecKoe BJinaHi/ie. AnropnTM LUopa pacLunpfieT sto 
flOKaaarenbCTBO. flna lex, kto Bce eme CKnonen CHuraTb, hto cymecTByei TonbKO oflna BceneHHaa, n 
npeflnaraK) cneflyromyio aaflany: odhacHume npuHU,un deucmeufi amopuiriMa LUopa. 9\ ne mvieio b BUfly, 
npeflCKa>KHTe, hto oh 6yfleT pa6oTaTb, nocKonbKy flnn 3Toro flociaioHHO pemmb necKonbKO 
HenpoTi/iBopeHi/iBbix ypaBHOHUM. 9\ npomy Bac flaib oGtacHeHne. Korfla anropmivi LlJopa pa3no>KMn na 
iviHO>KmenM Hucno, 3aflei?icTB0BaB npniviepHO 10^°° BbNucnmenbHbix pecypcoB, KOTopbie ivio>kho 
yBMfleib, rfle 3to Hucno pacKnaflbiBanocb na MHO>KmenM? 

Bo Bcew Bi/iflMMOM BceneHHOM cymecTByeT Bcero OKono 10**° aroivioB, Hucno hmhto>kho Manoe no 
cpaBHenmo c 10^°°. TaKnivi o6pa30ivi, ecni/i 5bi BHAHMaa Bcenennafl 5bina iviepoPi c|3M3MHecKOM 
peanbHOCTM, c|3M3i/iHecKafl peanbHOCTb Aa>Ke OTflaneHHO ne coflep>Kana 6bi pecypcoB, flocTaroHHbix flna 
pa3no>KeHHfl na MHOKmenn raKoro 6onbiuoro Hucna. Kto >Ke TorAa pa3no>KMn ero m MHO>KHTenM? KaK m 
rfle BbinonHanocb BbiHucneHi/ie? 

9\ roBopi/in o Tpaflnui/ioHHbix Tunax MaTeMaTMHecKi/ix 3aflaM, KOTopbie KBaHTOBbie KoivinbioTepbi 
CMornn 5bi BbinonHmb 6bicTpee cymecTBytomnx. Ho flna KBaHTOBbix KOMnbioTepoB OTKpbiT m 
flononHmenbHbm Knacc HOBbix 3aflaH, KOTopbie ho cnoco6eH pemmb hh oflHH KnaccunecKUM 
KOMnbioTep. no CTpaHHOMy coBnafleHnio, oflHOM m3 nepBbix raKi/ix 3afla>H o6Hapy>KMnM 3aflaHy, raioKe 
CBfl3aHHyio c KpunTorpactDMOM c OTKpbiTbiM KmoHOM. Ha 3T0T pa3 fleno ho b paspyujeHMH cymecTByioLueM 
CMCTeMbi, a B peannaaLiuM hobom a5conioTHO coKpeTHoPi cucieivibi KeaHmoeou Kpunmozpacpuu. B 1989 
rofly B Hbio-MopKe, b l/lccneflOBaTenbCKOM l4eHTpe IBIVI, b odpMce leopernKa Mapnb3a BeHHeira 6bm 
nocTpoeH nepBbiM pa6oHMM KBaHTOBbm KoivinbHDTep. 3to 6bin cnei4Mani/i3MpoBaHHbiM KBanioBbiM 
KOMnbioTep, cocTOflmuM M3 flByx KBaHTOBbix KpuniorpacjDHHecKnx ycTpoMCTB, cnpoeKTupoBaHHbix 
BeHHOTTOM M >KMneivi BpaccapoM m IVIonpeanbCKoro YHUBepcmeTa. 3tot KOMnbioTep cran nepBOM 
Mami/iHOM, BbinonHMBiueM He6aHanbHbie BbNucneHna, KOTopbie ne CMorna 6bi Bbinonnmb hm oflHa 
MaiuMHa TbiopuHra. 

B KBaHTOBOM KpunTOCMCTeivie BeHHera i/i Bpaccapa nocnanna KOflnpyioTCfl cocTOflHuniviM OTflenbHbix 
c|30T0H0B, McnycKaeMbix na3epoivi. HecMOTpa Ha to, hto p,na nepeflann coo6meHna Heo6xoflHMO MHoro 

C|30T0H0B (OflMH Cj30T0H Ha 6HT, nniOC Te C|DOTOHbl, KOTOpblO TpaTflTCfl Ha BCeB03MO>KHbie He- 

3c|3c|DeKTi/iBHOCTM), TaKne MaiuMHbi MOKHO nocTpoMTb, Mcnonb3yfl cymecTByioLuyK) TexHonormo, noToiviy 
HTO flna BbinonneHMfl cbomx KBaHTOBbix BbiHucnenuM mm Heo6xoflMM oflMH c|dotoh na pa3. CoKpeTHOCTb 
CMCTOMbi OcHOBana ne na TpyflHOCTM o5pa5oTKM, KaK KnaccMHecKoPi, TaK m KBaHTOBOM, a 
HenocpeflCTBOHHO na CBOMCTBax KBaHTOBOM MHTepc|)epeHi4i/iM: mmohho ona flaoT otom cmctomo 

a5contOTHyK) COKpeTHOCTb, KOTOpyKD HeB03M0>KH0 05ecneHMTb C nOMOmbK) KnaCCUHBCKI/IX MOTOflOB. 

HnKaKOM o5"beM 6yflyLUMX BbiHMcneHMM hm na KaKOM KOMnbKDTepe Hepe3 MMnnMOHbi MnM TpMnnMOHbi noT 
He noMOKOT TOMy, KTO xoTen 6bi noflcnymaTb nocnani/ifl, 3aKOfli/ipoBaHHbie KBaHTOBbiM MOTOflOM: 
nocKonbKy, ecnM KTO-ni/i5o o6LMaeTCfl Hepe3 cpefly, fleivioHCTpMpyKDLuyK) MHTepcfjepeHUMK), to oh 
CMO>Kem o6Hapy>Kumb nodcnyuiueaHDinux eao niodeu. B cootbotctbmm c KnaccMHecKOM c|3M3mkom hot 
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Hi/inero, hto MO>KeT noMemaTb noflcnymi/iBaKDineMy, KOTopbiPi HMeei c|3M3i/iHecKi/iM flocryn k cpefle CBaan, 
Hanpmviep, k TenecfjoHHOM nnHni/i, nyieivi yciaHOBKH naccuBHoro noflcnymnBaiomero ycipoMCTBa. Ho KaK 
n y>Ke o6"bacHi/in, ecnn KTO-nM5o ocyLMecTBnaeT KaKoe-nM6o i/i3MepeHne KBaHTOBOM cucTeivibi, oh 
i/i3MeHfleT ee nocneflyroLMne HHTepcjDepeHLii/ioHHbie CBOMCTsa. Ot aioro 3c|3c|3eKTa saBucm npoTOKon 
CBfl3M. CBasbiBatomnecfl CTopoHbi acjDctDeKTMBHO craBflT noBToparomneca aKcnepmvieHTbi no 
i/iHTepc|DepeHi4m/i, comacya mx nepea o6mecTBeHHbiM KaHan CBflsn. TonbKO Korfla MHTepc|3epeHi4Mfl 
npoMflOT npoBepKy Ha OTcyicTBue noAcnymnBaioLMMX, ohm nepexoflar k cneAytomeM ciaflUM npoTOKona, 
cocTOflmePi B TOM, HTo6bi McnonbsoBaTb HOKOTopyK) HacTb nepeflaHHOM i/iHc|3opMai4MM b KanecTBe 
KpuHTorpaclDMHecKoro KnioHa. B xyfliueM cnynae ynopnbm noAcnymnBaioLMMM MO>KeT noMemaTb CBaan 
cocTOflTbCfl (xoTfl, 6e3ycnoBHO, aroro npome flocTHHb, nepepeaas Tene4)0HHyKD nnHmo). Ho hto 
Kacaeicfl HTennfl coo6meHMfl, aro M0>KeT cflenaib TonbKO nonyHarenb, p,na KOToporo oho 
npeflHasHaneHO, 3to rapaHTupyioT aaKOHbi ctDnanKH. 

ilocKoribKy KBaHTOBaa KpunTorpacfJUfl aaBucm ot MaHnnyjinpoBaHUfl OTflenbHbiMn c|30T0HaMM, ona 
CTpaflaer ot SHaHHTenbHoro orpaHi/iHeHna. Ka>KflbiM c|30toh, nepeHocflmuM oflHH 6mt i/iHc|3opMai4MM m 
nonynaeMbm nocjieflOBaienbHO, flon>KeH 6biTb KaKnivi-TO o5pa30M nepeflan neBpeflmvibiM ot 
oinpaBnienfl nonyHaieriK). Ho nK)5oM Merofl nepeflann coflep>KMT norepn, m ecnn ohm cnmuKOM 
6onbLUMe, nocnanne HHKorfla ho flocTumeT CBoero aflpecaia. YcTanoBKa perpaHcnflLiMOHHbix ciaHMUM 
(Mepa flnfl ycrpaHOHna 3Jov\ npo5neMbi b cymecTByiomMX cucTeiviax CBflsn) noflBeprna 5bi pucKy 
ceKpeiHOCTb, noTOMy hto noflcnymnBaKDinnM Mor 6bi Ha6nH3flaTb aa reivi, hto nponcxoflur BHyrpn 
peipaHcnaMMOHHOM ciaHMHn, ne 6yflyHM o5Hapy>KeHHbiM. JlyHLUne m cymecTByiomMX KBanioBO- 
KpunTorpactDMHecKi/ix cucTeivi ncnonbsyKDT BonoKHOonrnHecKi/ie Ka6enM m mvieioT fluanaaoH OKono flecfliM 
KunoMeipoB. 3Toro 6bmo 5bi flocTaioHHO, HTo5bi o6ecneHMTb, CKa>KeM, SKOHOMUHecKniJi pawoH ropofla 
a6conK)THO ceKpeTHoPi BHyipeHHOM CBasbio. Bo3mo>kho, ne flaneKH i/i pbiHOHHbie ci/icTeivibi, ho HTo6bi 
peiuMTb aaflany KpunrorpactDm/i c OTKpbiTbiM kjikdhom b o6mei\/i cnynae — CKa>KeM, flnn mo5anbHOM CBflsn 
— Heo6xofli/iMO flanbHewiuee pasBHTue KBanroBOM KpuniorpaclDMM. 

GKcnepmvieHTanbHbie m reopeTMHecKne nccneflOBaHUfl b o5nacTH KBaHTOBoro BbiHucneHun 
Ha5i/ipaK)T Teivin bo bcsm MMpe. ilpeflnaraioT fla>Ke 5onee o6emaKDmMe HOBbie TexHonomn peannaaMnn 
KBaHTOBbix KOMnbiorepoB M nocTOflHHO OTKpbiBaioT M aHannanpyioT HOBbie Tunbi KsaHTOBoro BbiHucneHun 
c paannHHbiMM npemviymecTBaMi/i nepefl KnaccuHecKUM BbNucneHneM. 9] Haxo>Ky see 3tm paapaGoTKH 
BecbMa saxBaTbiBarommviM m CHUTaio, hto neKOTopbie m hmx npuHecyT TexHonornHecKne nnoAbi. Ho flnn 
BJoiA KHum flaHHbm Bonpoc HecymecTBeneH. C ctDyHflaivieHTanbHOM tohkm apoHna ho HMeer SHaHeHUfl, 
HacKonbKO nonesHbiM OKaabiBaercn KsaHTOBoe BbiHucneHne, kbk ho mvieer aHaneHMfl m to, nocTpomvi nn 
Mbi nepsbiM yHMBepcanbHbiM KBaHTOBbm KOMnbioTep Ha cneflyiomeM neflene, nepea BOKa nnn ne 
nocTpoMM era HHKorfla. B jik)5om cnynae, KsaHTOBaa leopua BbNi/icneHUfl flOJi>KHa 5biTb neoTteivineMOM 
HacTbK) MMpoB033peHMfl nK35oro HenoBeKa, mnymero cf^yHflaivieHTanbHoro noHniviaHi/ifl peanbHOCTH. To, 
HTO KBaHTOBbie KOMnbH3Tepbi roBopai HaM o CBaan saKOHOB cjDnai/iKH, yHUBepcajibHOCTH m, Ha nepBbiPi 
Bsmflfl, HecBflsaHHbix HanpaBJienuM o5tflCHeHMa b cipyKrype peanbHOCTH, Mbi MO>KeM o5Hapy>Ki/iTb — m 
y>Ke o6Hapy>KMBaeM, — naynafl mx TeopeinHecKn. 



TepMHHOJiorHfl. 

KeaHTOBoe BbiHuc/ieHne — BbiHi/icneni/ie, KOTopoe Tpe6yeT KBaHTOBO-MexaHnnecKnx npoqeccoB, 
oco6eHHO HHTepctDepeHi4m/i. flpyrmvin cnosaMi/i, BbiHi/icneHne, KOTopoe ocyLMecTBnaKiT b coTpyflHi/inecTBe 
c napannenbHbiMM BceneHHbiMH. 

3KcnoHeHMiiajibHoe BbiHMC/ieHMe — BbiHi/icneHne, Tpe6oBaHMfl k pecypcaivi KOToporo (Hanpmviep, 
Heo6xoflm\/ioMy BpeMOHn) yBennHUBaHDicn npniviepno c nocTOflHHbiM MHO>KMTeneM npn yBennHeHnn 
BBOflMMoro HMcna Ha Ka>KflbiM nocneflyiomuM paapafl. 

J1erKo/TpyAHOo6pa6aTbiBaeMbiM (ilpaBuno 6bicTpbix npn6nM>KeHHbix pacneroB) — 
BbNMcni/iTenbHafl aaflana CHUTaeTca nerKoo6pa6aTbiBaeMOM, ecnn pecypcbi, Heo6xoflHMbie flna ee 
BbinonHeHMfl, ne yBennHUBaKDTCfl 3KcnoHeHi4i/ianbHO c pocTOM KonnHecTBa paapaflOB BBOflmvioro Hucna. 

Xaoc — HeycTOMHMBOCTb flBM>KeHi/ifl 6onbLui/iHCTBa KnaccuHecKMX CMCieM. He5onbLuaa paannMa 
Me>Kfly flByMfl HaHanbHbiMn cocToaHnaiviM nopo>KflaeT 3KcnoHeHi4najibHO paciymi/ie OTKnoHeHna flByx 
peaynbTupyHDLHi/ix rpaeKTopuM. OflnaKO peanbHOCTb noflHUHfleTca He KnaccuHecKOM, a KBaHTOBOM 
c|3i/i3MKe. HenpeflCKaayeMOCTb, BbisBaHHan xaocoM, b o5LneM cnyMae nepeKpbiBaeicfl KBaHTOBoPi 
HeonpefleneHHOCTbK), BbisBaHHOM leivi, hto nfleHTi/iHHbie Bcejiennbie CTaHOBaica paannHHbiMH. 

YHiiBepcajibHbiM KBaHTOBbiM KOMnbioTep — KOMnbKJTep, cnoco6HbiM BbinoriHMTb nK)6oe 
BbNMcneHne, KOTopoe cnoco5eH BbinojiHuib nK)6oM flpyrow KBaHTOBbiM KowinbKDTep, m nepeAaib nio6yK) 
KOHOHHyK) c|3H3MHecKM B03M0>KHyK) cpefly B BHpTyaJIbHOM peanbHOCTM. 
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KeaHTOBan KpiinTorpa4}Mn — nK)6aa c|3opMa KpMnTorpac|3MM, KOTopyio mo>kho peannaoBaib Ha 

KSaHTOBblX KOMRbfOrepaX, ho HeB03M0>KH0 Ha KnaCCMHeCKMX. 

CneMMaJ1M3MpOBaHHbli4 KBaHTOBblil KOMnbK)Tep — KBaHTOBbIM KOMnbK)Tep, HanpMMep, KBaHTOBOe 

KpunTorpacjDMHecKoe ycTpoHCTBO nnn KsaHTOBoe ycrpoMCTBO paanoKeHna na MHOKmenn, KOTopbiM ne 
flBnaerca yHUBepcanbHbiM KBanioBbiM KOMnbioTepoM. 

fleKorepeHTHOCTb — Korfla paannHHbie orpacnn KBaHTOBoro BbNucneHna b paannHHbix BceneHHbix 
no-pa3HOMy BosfleMCTByKDT Ha OKpy>KaK)myK) cpefly, MHTepc|3epeHi4na yivieHbiuaeTCfl, a BbNucnenne 
MO>KeT He nonyHMTbCfl. fleKorepeHTHOCTb — sto rnaBHoe npenflicTBue npaKTHHecKOki peannaaMnn 
6onee Momnbix KBanioBbix KOMnbiorepoB. 



Pe3H)Me. 

SaKOHbi c|3M3i/iKM flonycKaKDT cymecTBOBanne KOMnbioTepoB, cnoco6Hbix nepeflaib nK)6yK) c|3i/i3HHecKM 
B03M0>KHyio cpefly, ne Mcnonb3yn nenpaKTHHHO 6onbLunx pecypcoB. TaKi/iM o6pa30M, yHUBepcanbhoe 
BbNMcneHne ne npocTO bo3mo>kho, KaK aroro Tpe5oBan npuHqun TbiopuHra, oho raioKe flBnaeicfi 
nerKoo6pa5aTbiBaeMbiM. KBanroBbie flBnehi/in Moryi BKnioHaTb orpoMHoe MHO>KecTBO napannenbHbix 
BceneHHbix, a noTowiy, Moryr ne noAAaTbcn 3c|3c|DeKTi/iBHOMy MOflennpoBannK) b npeflenax oflHoPi Bce- 
neHHOM. TeM ne Menee, aia >KM3HecT0MKaa cjDopivia yhUBepcanbHOCTH no-npe>KHeMy ocTaeicfl b cune, 
noTOMy HTO KBaHTOBbie KOMnbKJiepbi Moryr acjscjseKTMBHO nepeflaib nio6yio ct3M3MHecKM B03MO>KHyio 
KBaHTOByK) cpefly, fla>Ke npn BsanMOflePicTBHn orpoMHoro MHO>KecTBa BceneHHbix. KBanioBbie 
KOMnbKJiepbi TaioKe Moryr acjDcjDeKTHBHO pemarb onpefleneHHbie MaieMaTMHecKne saflann, nanprnviep, 
pa3no>KeHMe na MHO>Ki/iTenM, KOTopbie c KnaccunecKnx no3m4m?i aBJiflKDica TpyflHoo5pa6aTbiBaei\/ibiMi/i, a 
TaioKe ocymecTBnaTb KnaccuHecKH HeB03M0>KHbie pasHOBUflHOCTH KpnnTorpac|3m/i. KsaHTOBoe 
BbNMcneHne — aio KanecTseHHO HOBbiPi cnoco6 Mcnonb30BaHMn npupoflbi. 

Cneflyiomaa rnasa, BepoaiHO, npuBeflei b apocib mhoti/ix MaieMainKOB. C armvi 
HMHero He noflenaeiub. MareMarnKa — aio ne to, mom ohm ee CHuraKJT. 

(MuTaienn, ne 3HaK0Mbie c TpaflnuHOHHbiMn flonymennflMH OTHOci/iTenbho onpefleneHHOCTH 
MareMaTMHecKoro 3HaHna, wioryr nocHHTaib maBHbiPi BbiBOfl stom masbi TaKOBbiM, hto Hame SHani/ie 
MareMaTMHecKOM ncTUHbi saBucm ot Hamero 3HaHMfl c|DM3HHecKoro Mupa, i/i ne 6onee Hafle>KHO, neivi sto 
3HaHMe aBnaercfl OHeBUflHbiM. Bo3mo>kho, 3tm HmaTenn npeflnoHTyr TonbKO npocMorpeib aiy maBy m 
cpa3y >Ke nepewTH k o6cy>KfleHMK) BpeMenn b maBe 1 1 ). 



Fjiasa 10. IIpHpoAa MaxcMaTHKH. 

«CTpyKTypa peanbHOCTM», KOTopyio a oni/icbiBan flo cmx nop, 6bma crpyKTypoM cpuau^ecKou 
peanbHOCTM. TeM ne Menee, a CBo6oflHO ccbmancfl na raKne Kareropnn, KOTopbix hot Hurfle b 
cj3i/i3MHecKOM Mupe, — a6cTpaKi4MM, TaKi/ie KaK HMcna m GecKonenHbie MHO>KecTBa KOMnbioTephbix 
nporpaMM. fla m caMU 3aK0Hbi c|dm3hkm Henb35q OThecTH k cjsi/isMHecKMM KareropuflM b tom CMbicne, b 
KaKOM K HUM OTHOcaTCfl KaMHM M nnaHOTbi, KaK 9\ y>Ke CKa3an, «KHi/ira ilpupoflbi)) fannneo — Bcero nrnub 
MeracjDopa. M KpoMe Toro, cymecTByer BbiMbicen BnpiyanbHOM peanbHOCTH, HecymecTByKDiflne cpeflbi, 
3aKOHbi KOTopbix OTni/iHaioTCfl OT peanbHbix 4)M3M>HecKMX 3aK0H0B. 3a npeflenaMM aii/ix cpefl HaxoflHTcn 
TO, HTO Ha3Ban cpeflaMU «KaHTroyTy», Koiopbie HeB03MO>KHO nepeflaib fla>Ke b BnpTyanbHoiJi peanb- 
HOCTM. 9\ CKa3an, hto cymecTByei 6ecK0He>HH0 MHoro raKnx cpefl flnn Ka>KflOM cpeflbi, KOTopyio mo>kho 
nepeflaib. Ho hto 3HaHHT CKa3aTb, hto raKne cpeflbi «cymecTByioT»? Ecnn ohm ne cymecTByioT hm b 
peanbHOCTM, hm fla>Ke b BMpiyanbHOM peanbHOCTM, to rfle ohm cymecTByrar? 

A cymecTByioT nM a6cTpaKTHbie necfDMSMHecKMe KaieropMM eoo6me? flsnflKDicn nM ohm nacTbK) 
CTpyKiypbi peanbHOCTM? B flannoM CMTyaqMM Mens ne 3aHMMaK)T npo5neMbi npocToro Mcnonb30BaHMfl 

CnOB. OnOBMflHO, hto HMCna, CtDM3MHeCKMe 3aK0Hbl M T. fl. flOMCTBHTenbHO «CymeCTByiOT» B HOKOTOpOM 

CMbicne M He cymecTByioT b flpyroM. HesaBMCMMO ot aToro B03HMKaeT cneflyiomMM Bonpoc: KaK Mbi 
flon>KHbi noHMMaTb TaKMe KaTeropMM? KaKMe m3 hmx ABnaioTca Bcero nMiiib yflo6HOM ctsopMOM cnoB, 
KOTopbie, B KOHeHHOM CHeTe, ccbinaKJTCfl Ha o6biHHyK) ctDMSMHecKyKD peanbHOCTb? KaKMe m3 hmx Bcero 
nMiub npexoflnmMe oco6eHHOCTM nameM KynbTypbi? KaKMe m3 hmx npoMSBonbHbi, KaK npaBMna 
6aHanbH0M Mrpbi, KOTopbie Hy>KHO TonbKO nocMOTpeTb b npMno>KeHMM? A KaKMe, ecnM TaKMe Boo5Lue 
ecTb, MO>KHO o6"bncHMTb TonbKO, ecnM npMnMcaTb mm He3aBMCMMoe cymecTBOBaHMe? Bee, mto 
OTHOCMTcn K nocnoflHeMy BMfly, don>KHO 6biTb nacTbio CTpyKTypbi peanbHOCTM, KaK ona onpeflenneTCfl b 

3T0M KHMre, nOTOMy mto 3T0 He06X0flMI\/l0 nOHSTb, HT05bl nOHflTb BCe, MTO nOHflTO. 
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3to roBopuT o TOM, HTO HaM CHOBa cneflyer BocnonbaoBarbCfl KpurepneM flOKTopa fl>KOHCOHa. Ecnn 
Mbi xoTMM 3HaTb, fleMCTBHTejibHO fiM cymecTByeT flaHHaa a6cTpaKi4Mfl, Mbi flon>KHbi cnpocmb, «flaeT jim 
OHa OTBeTHyio peaKquK))) cno>KHbiM, asTOHOMHbiM o5pa30M. Hanpmviep, MareMaTHKi/i xapaKTepnayHDT 
«HaTypanbHbie HMcna» 1, 2, 3,... — npe>Kfle Bcero — TOMHbiM onpefleneHweM: 

1 — 3T0 HaiypanbHoe nucno. 

3a Ka>KflbiM HaTypanbHbiM HucnoM cneAyer TonbKO oflHO Hucno, KOTopoe raioKe flBnaercn 
HarypanbHbiM. 

1 He cjieflyei hm aa KaKnivi HarypanbHbiM HucnoM. 

noAo6Hbie onpeAeneHMfl — aro nonbiiKH a6cTpaKTHoro Bbipa>KeHMfl HHTynTHBHoro (pusu^ecKoao 
noHflTna nocneflOBarenbHbix aHaneHUM flucKpeTHOM sennHUHbi. (ToHHee, KaK a o6"bflCHi/in b 
npeflbiAymePi rnase, b fleMCTBHienbHOCTH sto nonarne flBnaeicfl KBaHTOBO-MexaHnnecKUM). Apucf)- 
MeTMHecKne flewcTBUfl, nanpuMep, yMHO>KeHMe i/i cno>KeHi/ie, a raioKe nocneflyKDmne noHflTun, noflo6Hbie 
noHflTHK) npocToro Hi/icna, b stom cnynae onpeflenaioT, ccbinancb na «HaTypanbHbie HMCJia». Ho cosflaB 
a5cTpaKTHbie «HaTypanbHbie HMcna» nepea 3to onpefleneHne m nonaB i/ix nepea ary HHTynMHK), Mbi 
o5Hapy>KHBaeM, hto ocranocb ropasflo 6onbLue Toro, hto mn Bce eine He noHUMaeM o hux. 
OnpeAeneHne npocToro Hucna pas i/i naBcerfla ycTanaBni/iBaeT, KaKne Hi/icna flBnaioTCfl npocTbiMn, a 
KaKne He flBnaioTCfl. Ho noHUManue moao, Ksme Hucna flBnaioTCfl npocTbiMn, — nanpuMep, npo- 
flon>KaeTca nn nocneflOBaienbHOCTb npocTbix Hi/icen 6ecK0He>HH0, KaK ohm crpynnnpoBaHbi, nacKoribKO m 
noneMy ohm «cnyHaMHbi», — Bnenei aa co6om HOBoe noHMMaHMe m M3o6MnMe HOBbix o6"bflCHeHMM. B 
fleMCTBMTenbHOCTM OKasbiBaeTCfl, HTO caMa leopMfl HMcen — 3to uenbiPi MMp (stot repMMH McnonbayioT 
HacTo). flnfl 6onee nonnoro noHMMaHMa HMcen Mbi flon>KHbi onpeflOJiMTb MH0>KecTB0 HOBbix KnaccoB 
a6cTpaKTHbix KaieropMM i/i nocTynnpoBaTb MHoro HOBbix crpyKiyp m CBaaeM Mexviy 3tmmm cipyKTypaMM. 
IVlbi o6Hapy>KMBaeM, hto neKOTopbie nofloBnbie crpyKTypbi CBaaaHbi c MHiyMMMeM flpyroro pofla, KOTopoM 
Mbi y>Ke o6naflaeM, ho KOTopaa BonpeKM 3T0My ne mmoot HMHero o6mero c HMcnaMM — nanpuMep, 
cuMMempufi, epaiMBHue, KOHmuHyyM, MHO>Kecmea, 6ecKOHe<-iHocmb v\ MHoroe flpyroe. TaKMM o6pa30M, 
a6cTpaKTHbie MareMaTMHecKi/ie KaieropMM, c KoiopbiMM, KaK naM Ka>KeTca, Mbi snaKOMbi, tom ne Menee, 
Moryi yflMBMTb mjim paaonapoBaTb nac. Ohm Moryr Heo>KMflaHHO BOSHMKHyib b HOBbix napaflax i/ijim 
MacKax. Ohm Moryi 5biTb neoetacHMMbi, a BnocneflCTBMM noflOMTM nofl HOBoe o6tflCHeHMe. TaKMM 

06pa30M, OHM aBJIfllOTCfl CnO>KHblMM M aBTOHOMHbIMM, M, CJieflOBaTeJIbHO, HO KpMiepMK) flOKTOpa 

fl>KOHCOHa, Mbi flon>KHbi cflenaTb BbiBOfl o6 mx peanbHOCTM. RocKoribKy Mbi ne MO>KeM noHJiTb mx hm KaK 
HacTb ce6a, hm KaK nacTb Hero-JiM5o eine, hto Mbi y>Ke noHMMaoM, ho MoxeM nonarb mx KaK 
HesaBMCMMbie KaieropMM, cneflyei cflenarb BbiBOfl, hto ohm mnfiiomca peanbHbiMM, nesaBMCMMbiMM 
KaTeropMflMM. 

Tom He Menee, a5cTpaKTHbie KaieropMM HeocnaaeMbi. Ohm ho AaiOT OTBeiHOM 4)M3MHecKOM peaKUMM 
TaK, KaK 3T0 AsnaeT KaMenb, nosTOMy 3KcnepMMeHT m Ha5nK)fleHMe ne Moryi Mrpaib b MaioMaiMKe 
laKyio >Ke ponb, KaKyio ohm Mrpaior b nayKe. B MaioMaiMKe laKyio ponb Mrpaei doKaaamenbcmeo. 
KaMeHb flOKTopa fl>KOHCOHa OKasan OTBeiHoe BosfleMCTBMe leM, hto b ero Hore noaBMnacb OTflana. 
□pocTbie HMcna OKaabiBaioT OTBOTHoe BosflOMCiBMe, Korfla Mbi flOKasbiBaeM hto-to Heo>KMflaHHoe 

OTHOCMienbHO HMX, OC06eHHO, eCJlM Mbi MO>KeM nOMTM flanbLUe M oStaCHMTb 3T0. C TpaflMMMOHHOM 

TOHKM speHMfl KJiioHeBoe pasjiMHMe Me>Kfly flOKaaaienbCTBOM m SKcnepMMeHTOM coctomt b tom, hto 
flOKaaarenbCTBO ne ccbinaeTcn na ctDMaMHecKMM MMp. IVIbi MO>KeM ocymecTBMTb flOKaaarenbCTBO b CBoeM 
co6cTBeHHOM paayMO mjim BnyipM renepaiopa BMpryanbHOM peanbHOCTM, KOTopbiM nepeflaei cpefly c 
HenpaBMJibHOM cjDMaMKOM. EflMHCTBOHHoe ycnoBMe aaKJiioHaeTCfl b tom, hto Mbi cneflyeM npaBMnaM 
MaTeMaTMHecKoro BbiBOfla, a noTOMy flon>KHbi nonyHMTb tot >Ke caMbiM otbot, hto m kto-jimGo eme. II 
BHOBb LUMpoKO pacnpocTpaHeHO MHOHMe, hto. He CHMTan BoaMO>KHOCTM noaBnoHMfl rpy6bix olum6ok, 
Korfla Mbi flOKaaariM HTO-nM6o, Mbi aOconiomHO onpedeneHHO anaoM, hto 3to MCTMHa. 

MaTeMaTMKM BecbMa ropflflTca 3tom a6conK)THOM onpefleneHHOCTbio, a ynenbie CKnoHHbi HOMHoro 
3T0My aaBMflOBaTb. fleno b tom; hto b nayKe HeBoaMO>KHO 6biTb onpeflenennbiM OTHOCMTenbHO KaKoro- 
nM6o BbicKaabiBaHMfl. HeBa>KHO, HacKonbKO xopomo HbM-nM6o TeopMM oetacHflioT cyinecTByioLUMe 
Ha5niofleHMfl, b nio6oM momoht kto-to M0>KeT npeflocTaBMTb HOBoe, Heo6"bacHMMoe Ha5niofleHMe, 
KOTopoe nocTaBMT noA coMHOHMe BCK) cymecTByKDLnyK) o6"bflCHMTenbHyio CTpyKTypy. Xy>Ke Toro, kto-to 
MO>KeT flocTMHb TiyHiuero noHMMaHMfl, KOTopoe o5"bflCHfleT He TonbKO Bce cymecTByromMe Ha6nioAeHMfl, 
HO M TO, noHOMy npeflbiflymMe o6"bacHeHMfl KaaariMCb noflxoflnmMMM, ho, necMOTpa na 3to, 6bmM 
BecbMa oiuM6oHHbiMM. fariMneo, nanpMMep, o6Hapy>KMn hoboo o5"bflCHeHMe BOKOBoro HaGniofleHMfl, hto 
aeMfifl nofl natuMMM HoraMM naxoflMTca b coctoahmm noKoa, o5"bflCHeHMe, KOTopoe BneKno aa co6om 
MflOKD o TOM, HTO B fleMCTBMTenbHOCTM aeMnfl flBM>KeTCfl. BMpTyanbHaa peanbHOCTb — KOTopaa MO>KeT 
CflenaTb TaK, hto oflna cpefla 6yfleT KaaaTbca flpyroM — noflnepKMBaeT tot c|3aKT, hto Korfla 
Ha5niofleHMe BbicTynaeT KaK BbicLUMM cyflbfl TeopMM, HMKorfla ne M0>KeT BoaHMKHyTb xoTb KaKaa-TO 
onpefleneHHocTb, hto cymecTByKjLflee oStflcneHMe, kbkmm 6bi oneBMflHbiM oho hm 6bino, xota 5bi 
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OTflaneHHO flBnaeTCfl mctmhom. Ho Korfla b KaMecTse cyAbu BbicTynaer flOKaaarenbCTBO, 
onpefleneHHOCTb CHUTaerca bo3mo>khom. 

FoBopflT, HTO npaBuna nornKH BnepBbie cctaopMynnpoBann, Haflencb, hto ohm o6ecneHaT 
o6"beKTi/iBHbm M o6ocHOBaHHbm motoa paapemeHUfl Bcex cnopoB. Giy Hafle>Kfly HeB03M0>KH0 
onpasflaTb. HayneHne caMoPi nornKH OTKpbino, hto o6nacTb flePicTBMfl nornHecKOM p,ep,yKU,m kqk cpep,- 
CTsa pacKpbiTMfl MCTMHbi >KecTKO orpaHHMeHa. npn HajiMHi/iM cymecTsyromux flonymeHUM o Mupe mo>kho 
cflenaib BbiBOflbi fleflyKTHBHo; ho 3ti/i BbiBOflbi HunyTb ne 5onee o6ocHOBaHHbi, mom flonymeHna. 
EAMHCTBeHHbie BbicKasbiBaHMfl, KOTopbie MO>KeT AOKaaaTb nornKa, ne npi/i6eraa k flonymennflM, — 3to 
TaBTonoruM — laKne yTBep>KAeHna, KaK «Bce nnaHeibi — 3to nnaHeTbi», KOTopbie Hunero ho 
yTBep>KflaK)T. B nacTHOCTi/i, Bce peanbHbie HayHHbie Bonpocbi Haxoflaicfl aa npeflenaiviM tom o6nacTM, 
rfle MO>KHO ynaAMTb cnopbi c noMombio oflHOM nornKi/i. OflHaKO CHi/iTaeicfl, hto MaieiviaTi/iKa Haxoflmcn e 
npedenax aroPi o6nacTi/i. TaKMM o6pa30M, MaTewiaTHKH mnyr a6conK)THyK), ho a6cTpaKTHyK) ncTHHy, b 
TO BpoMfl KaK ynoHbie yTeiuaKDT ce6fl wibicnbio, hto ohm MoryT o6pecTM peanbHoe m noneanoe snaHMe 
c|3M3MHecKoro MMpa. Ho OHM flon>KHbi npMHflTb, HTO 3T0 SHaHMO He MMeeT rapaHTMM. Oho bohho 
3KcnepMMeHTanbH0 m bohho noflBep>KeHO oiuM6KaM. Mflen o tom, hto nayKy xapaKTepMsyeT «MHAyKMMa», 
MBTOfl flOKaaaTenbCTBa, KOTopbiM CHMTaeTcn ananoroM flOflyKUMM, ho nyTb 6onee noflBep>KeHHbiM 
oiuM6KaM, — 3T0 nonbiTKa MSBnenb Bce B03MO>KHoe m3 3Toro nocTM>KMMoro BTopocopTHoro CTaTyca 
HayHHoro snaHMfl. BiviecTO fleflyKTMBHO flOKaaannbix onpefleneHHOCTeM, bo3mo>kho, wibi 
yflOBonbCTByeMCfl MHflyKTMBHO flOKasaHHbiMM «noHTM-onpefleneHHOCTflMM». 

KaK y>Ke CKaaan, ne cymecTsyeT TaKoro ivieTOfla flOKaaaTenbCTsa KaK «MHAyKMMfl». i/lflea 
flOKaaaTenbCTBa KaKMM-TO o5pa30M flocTMrnyTOM «noHTM-onpeflejieHHOCTM» b nayKe — mmc|3. KaKMM 
o6pa30M Mor 6bi «noHTM-onpefleneHHO» AOKaaaTb, hto aasTpa ne ony6nMKyK)T yflMBMTenbHyio Hosyio 
c|3M3MHecKyK) TeopMK), onpoBepraiomyKD mom caMbie HeocnopMMbie flonymoHMJi OTHOCMTenbHO 
peanbHOCTM? l/lnM to, hto a ne Haxo>Kycb BHyTpM renepaTopa BMpTyanbHOM peanbHOCTM? Ho a roBopro 
Bce 3T0 He flfifl Toro, HTo5bi noKaaaTb, hto naynnoe anaHMe fleMCTBMTenbHO «BTopocopTHO». M6o Mflea o 
TOM, HTO MaTOMaTMKa flaoT onpsfleneHHOCTM - amo mo>Ke Mucp. 

C flpoBHMX BpoMen MflOfl 0 npMBMJierMpoBaHHOM CTaTyce MaTeMaTMHecKoro snaHMa nacTO 
accoMMMpoBanacb c MfleePi o tom, hto HOKOTopbie a6cTpaKTHbie KaTsropMM, no KpaPiHeM Mepe, ne npocTO 
flBJiflioTCfl HacTbKD CTpyKTypbi peanbHOCTM, HO p,ayKe 6onee peanbHbi, hom c|3M3MHecKMM MMp. nMc|3arop 
CHMTan, HTO perynapHOCTM b npMpofle ecTb Bbipa>KeHMe MaTOMaTMHecKMX OTHomeHMM Me>Kfly 
HaTypanbHbiMM HMcnaMM. «Bce bolmm ecTb HMcna» — TaKOB 6bm ero aobms. Oh ne MMen 3to b BMfly 
5yKBanbH0, oflnaKO nnaTOH noiuen eme flanbiue m OTpMuan peanbHOCTb c|DM3MHecKoro MMpa Boo6me. 
Oh CHMTan, hto naiuM mhmmhb omymeHMfl 3Toro MMpa HMHero ne ctoat m bboaat b 3a6ny>KfleHMe, m 
flOKasbiBan, hto c|DM3MHecKMe o6"beKTbi m ABneHMJi, KOTopbie Mbi noHMMaeM, — Bcero nMiub «TeHM» 

HeCOBepiUeHHblX KOHMM MX MCTMHHblX CymHOCTOM («Ct>OpM» MnM «l/1fleM»), CymeCTByiOmMX B OTflenbHOM 

o6nacTM, KOTopaa m ecTb MCTMHHaa peanbHOCTb. B 3tom oSnacTM, KpoMe Bcero nponero, cymecTByioT 
OopMbi HMCTbix HMcen, TaKMX, KaK 1, 2, 3, ... , M 0opMbi MaTOMaTMHecKMX fleMCTBMM, TaKMX, KaK cno>KeHMe 

M yMHO>KeHMe. Mbl MO>KeM BOCnpMHflTb HOKOTOpbie TOHM 3TMX OopM, KOffla KHBReM HS CJOH OflHO 

fl6noKO, noTOM eme oflHO m bmamm, hto na CTone p,Ba fl6noKa. OflnaKO fl6noKM Bbipa>KaK)T «HanMHMe 
oflHoro» M «HanMHMe flByx» (m, b flannoM cnynae, «HanMHMe fl6noK») HecoBepmeHHO. Ohm ho aBnanDTcn 
coBepmeHHO MfleHTHHHbiMM, a noTOMy, b flOMCTBMTenbHOCTM Ha CTone HMKorfla neT deyx npMMepoB nero- 
nM6o. Ha 3to mo>kho BoapasMTb, hto HMcno flBa mo>kho TaK>Ke npeflCTaBMTb, nono>KMB na CTon ABa 
paanuHHbix o6teKTa. Ho m TaKoe npoACTaBneHMe necoBepiueHHO, noTOMy hto b 3tom cnynae Mbi 
Aon>KHbi AonycTMTb, hto na CTone TaK>Ke ecTb KneTKM, OTnaBiuMe ot fl6noK, nbinb m BOSAyx. B OTnMHMe ot 
nMcJaaropa. llnaTOH saHMManca ne TonbKO HaTypanbHbiMM HMcnaMM. Ero peanbHOCTb coAep>Kana 
OopMbi Bcex noHSTMM. HanpMMep, ona coAep>Kana OopMy coBepmeHHoro Kpyra. «KpyrM», KOTopbie mn 
BMAMM, HMKorAa He flBnflioTca ASMCTBMTenbHO KpyraMM. Ohm ho coBepmeHHO Kpyrnbie, ne coBepmeHHO 
nnocKMe; y hmx ecTb KOHeHHan Tonu^MHa m t.a. Bce ohm HecoBepmeHHbi. 

SaTOM nnaTOH yKaaan saAany. ilpMHMMaa bo BHMMaHMe Bce 3to Somhoo HecoBepmeHCTBO (m oh Mor 
5bi Ao6aBMTb, Haiii HecoBepiueHHbm cencopHbiM AOCTyn Aa>t<e k SeMHbiM KpyraM), KaK Boo5Lue mn 
MO>KeM 3HaTb TO, HTO Mbl SHaoM o poanbHbix, coBepLueHHbix Kpyrax? Ohobmaho, hto Mbi o6naAaeM 

SHaHMBM O HMX, HO KaKMM 06pa30M? TaB EBKnMA npM06pen 3HaHMB rBOMBTpMM, KOTOpOB BbipasMn B 
CBOMX 3HaMBHMTblX aKCMOMaX, KOrAa y HBrO HB 6binO HM MCTMHHblX KpyrOB, HM TOHBK, HM npsMbix? 

OTKyAa McxoAMT 3Ta onpoABnBHHOCTb MaTBMaTMHBCKoro AOKaaaTBnbCTBa, BcnM hmkto hb cnoco5BH 
omyTMTb TB a5cTpaKTHbiB KaTBropMM, Ha KOTopbiB OHO ccbinaBTCfl? Otbbt rinaTOHa aaKnioHanca b tom, 
HTO Mbl nonynaBM bob 3to snaHMB hb m3 3Toro MMpa tbhbm m MnnioaMM. IVIbi nonynasM sro hbhocpba- 

CTBBHHO M3 CaMOrO MMpa OopM. IVIbl 06naAaBM COBBpiUBHHbIM BpO>KABHHblM 3HaHMBM TOrO MMpa, 

KOTopoB, KaK OH CHMTan, 3a5biBaBTca npM po>KABHMM, a saTBM CKpbiBaBTca noA cnoflMM olum5ok, 

Bbl3BaHHblX T6M, HTO Mbl AOBBpSBM CBOMM HyBCTBaM. Ho pBanbHOCTb MO>KHO BCHOMHMTb, yCBpAHO 



109 



www.digitalphysics.ru 



npmvieHan «pa3yM», snocneflCTBun flawmuM a6conK)THyK) onpeAeneHHocTb, KOTopyio HHKorAa He i\/io>KeT 
flaib omyLMeHne. 

l/lHTepecHO, KT0-Hi/i6yflb Korfla-HM6yflb sepun b ary secbivia coMHUTenbHyio c|3aHTa3MK) (BKnroHan 
caMoro nnaroHa, KOTopbm Bce-iaKi/i 6bm oneHb KOMneieHTHbiM c|3Mnococ|DOM, CHi/iTaBLUUM, hto ny6nMKe 
CTOMT roBopi/iTb 6naropoflHyH3 no>Kb)? TeM He ivienee, nocTasneHHafl mm aaflana — KaK Mbi MO>KeM 
o6naflaTb SHaHneivi, ne roBopn y>K o5 onpeAeneHHOCTH, a5cTpaKTHbix Kareropm?! — flocTaroHHO 
peanbha, a neKOTopbie eneivieHTbi npeflno>KeHHoro mm pemeHMa c lex nop crajiM HacTbK) o6LnenpMHnTOM 
TeopMM no3HaHMfl. B HacTHOCTM, 4)aKTMHecKM Bce MareMaiMKM flo ceroflHflLUHero aha 6e3 kpmtmkm 
npMHMMaKDT ocHOBHyK) MfleK) Toro, HTO MaTeMaTMHecKoe M HayHHoe SHaHMe npoMcreKaioT m3 pasnuHHbix 
ucmo'-iHUKoe m hto «oco5biM» mctohhmk MareMaTMHecKoro SHaHMfl p,aej eMy adcontonriHyio 
onpedeneHHOcmb. CeMHac 3tot mctohhmk MareMaiMKM Ha3biBaK)T MameMamu^ecKou UHmyuu,ueu, 
oflHaKO OH Mrpaei ly >Ke caMyio ponb, hto m «BocnoMMHaHMfl» llnaTOHa o5 o6jiacTM OopM. 

IVIareMarMKM MHoro m MyHMienbHO cnopMJiM o tom, OTKpbiTMfl KaKMX b tohhoctm bmagb coBepmeHHO 
Hafle>KHoro 3HaHMfl mo>kho o>KMflaTb OT HaiiieM MareMaTMHecKOM MHiyMMMM. flpyrMMM cjiosaMM, ohm 
comacHbi, HTO MareMaTMHecKan MHiyMUMfl — mctohhmk a6conK)THOM onpefleneHHOCTM, ho ho Moryi 
npMMTM K comameHMK) OTHOCMienbHO Toro, hto ona mm tobopmt! Ohobmaho, hto 3to noBOfl flna 
6ecK0HeHHbix, Hepa3peLUMMbix cnopoB. 

Bonbiuafl nacTb TaKMX cnopoB HeM36e>KHO Kacanacb o6ocHOBaHHOCTM mtim Heo6ocHOBaHHOCTM 
pa3nMHHbix MOTOflOB flOKa3aTenbCTBa. OflHO m3 pa3HomacMM 6bmo CBfl3aH0 c TaK Ha3biBaeMbiMM 
«MHMMbiMM» HMcnaMM. HoBbie ToopeMbi 06 o6biHHbix, «BeLnecTBeHHbix» HMcnax flOKa3biBanM, 
o6pamaacb na npoMe>KyTOHHbix STanax flOKasaTenbCTBa k CBOMCTsaM mhmmhx HMcen. HanpMMep, raKMM 
o6pa30M 6bmM flOKa3aHbi nepBbie TsopsMbi o pacnpeflsneHMM npocTbix HMcen. OflnaKO HOKOTopbie 
MaTOMaTMKM B03pa>KanM npoTMB MHMMbix HMcen Ha TOM ocHOBaHMM, HTO OHM HO psanbHbi. 
(CoBpeMOHHaa TspMMHonorMa see eine OTpa>KaeT aio CTapoe pa3HornacMe Aa>Ke ceMHac, Korfla Mbi 
CHMTaeM, HTO MHMMbie HMCTia TaK >Ke peanbHbi, KaK m «BemecTBeHHbie»). 9] nonaraio, hto yHMTenn b 

LUKOne rOBOpMTlM 3TMM MaTOMaTMKaM, HTO HenbSff M3BJieKaTb KBaflpaTHbIM KOpeHb M3 MMHyC OflHOrO, M, 

no3TOMy OHM He noHMMariM, noneMy kto-jimGo APyroM MO>KeT sto cflenaTb. Hot coMHOHMfl b tom, hto ohm 
Ha3biBanM stot 3nocTHbiM nopbiB «MaTeMaTMHecKOM MHTyMi4MeM». OAHaKO APyrMe MaTOMaTMKM 
o6naAanM APyroM MHTyMMMOM. Ohm noHMMariM, hto TaKoe mhmmno HMcna, m KaK ohm comacyKDTca c bo- 
mecTseHHbiMM. noHOMy, AyivariM ohm, nenoBSKy ho cneAyoT onpsAennTb hobno a6cTpaKTHbie 
KaTeropMM, MMeromMe csoMCTBa, KOTopbie oh npeAnoHMTaeT? Be3ycnoBHO eAMHCTBennbiM 3aK0HHbiM 
ocHosaHMOM 3anpeTMTb 3T0 6bma 5bi norMHecKaa necoBMecTMMOCTb Tpe5yeMbix cbomctb. (3to, no cy- 

meCTSy, COSpeMOHHOe MHOHMO, Bbipa60TaHH0e BCeo6mMMM yCMriMAMM, MaTOMaTMK fl>KOH XopTOH 

KonysM rpy6o Hassan «flBM>KeHMeM OcBo6o>KAeHMfl «IV!aTeMaTMKOB»). OAHaKO o6meM3BecTHO, hto 
HMKTO He doKasan v\ to, hto oGbinnaa apMcjDMeTMKa naTypanbHbix HMcen flBnneTCfl caMocomacosaHHOM. 

□oAoSHbiM pasHomacMflM noABepmacb m o5ocHOBaHHOCTb McnonbsosaHMfl 6ecK0HeHHbix HMcen, a 
TaK>Ke MHO>KecTB, coAep>KamMX 6ecK0HeHH0 MHoro aneMOHTOB, m 6ecKOHeHHO Manbix BeriMHMH, 

MCnonbSyeMblX npM MCHMCneHMM. flSBMA rMnb6epT, BeriMKMM HeMSMKMM MaTOMaTMK, npOAOCTaBMBlUMM 

6onbLuyK) nacTb MHcjspacTpyKTypbi KaK o6LMeM TeopMM OTHOCMTenbHOCTM, TaK m KBaHTOBOM TeopMM, 
saMOTMn, HTO «MaTeMaTMHecKafl riMTepaTypa nepenonneHa 6eccMbicnMi4aMM m nenenocTflMM, 

npOMCTOKaiOmMMM M3 6eCK0HeHH0CTM». HeKOTOpbie MaTOMaTMKM, KaK Mbi yBMAMM, BOBCe OTpMLianM 

o6ocHOBaHHOCTb paccy>KAeHMfl o 6ecK0HeHHbix KaTeropMflx. JlerKMM AOCTyn k hmctom MaTOMaTMKe b 
AeBSTHaAMaTOM boko Mano hto CAenan p,m paspemeHMfl stmx pasHomacMM. HanpoTMB, oh TonbKO 
ycyry6Mn mx m nopoAMn Hosbie. ilo Mepe CBoero ycno>KHeHM5q MaTOMaTMHecKoe paccy>KAeHMe homs- 
6e>KHO yAannnocb ot noBceAHOBHOM MHTyMqMM, hto B03biMeno Asa Ba>KHbix npoTMBonono>KHbix 
cjieACTBMfl. Bo-nepBbix, MaTeMaTMKM CTanM 6onee neAaHTMHHbiMM b OTHomeHMM AOKasaTenbCTB, 
KOTopbie, npe>KAe hom 6biTb npMHSTbiMM, noABeprariMCb Bce 6onee cypoBbiM npoBepKaM na cootbot- 
CTBMe HopMaM TOHHOCTM. Ho BO-BTopbix, M3o6penM 6onee MoiAHbie Memodbi AOKasaTenbCTBa, KOTopbie 
He BcerAa mo>kho 6biJio o6ocHOBaTb c noMOLMbK) cymecTByioLAMX motoaob. H M3-3a SToro nacTO 

B03HMKanM COMHOHMfl, 5bm JIM KaKOM-TO HaCTHbIM MOTOA AOKasaTOnbCTBa, HeCMOTpn Ha CBOK) caMOOHe- 
BMAHOCTb, a5C0nK)TH0 6e30LiJM60HHblM. 

TaKMM o6pa30M, k 1900 roAy HacTynMJi kpm3mc ochob MaTOMaTMKM, KOTopbiM saKTiraHancn b tom, hto 

3TMX OCHOB HO 6bmO. Ho HTO >Ke npOMSOlUJlO C 3aK0HaMM HMCTOM norMKM? I/IX nepeCTariM CHMTaTb 

cnoco5HbiMM paspeLUMTb see MaTOMaTMHecKMe cnopbi? YAMSMTensH tot cjDaKT, hto Tenepb 
MaTOMaTMHSCKMe cnopbi B cyLMHOCTM M BODMCb o «3aK0Hax HMCTOM norMKM». nepBbiM 3TM 3aK0Hbi npMBen 
B CMCTOMy ApMCTOTsnb eme b 4 boko ao h.3., tom caMbiM 3ano>KMB to, hto ceroAHfl HasbisaKJT meopueu 
doKaaamenbcmea. Oh AonycTMn, hto AOKasaTenbCTSo aotdkho cocToaTb m3 nocneAOBaTsnbHOCTM 
yTBep>KAeHMM, KOTopaa naHMHaeTca c KaKMX-nM5o nocbiJioK m onpsAeneHMM, a saKaHHMBaeTcn 
>KejiaeMbiM bhboaom. HTo6bi nocneAOBaTOJibHOCTb yTBep>KAeHMM 5bma o6ocHOBaHHbiM 
AOKasaTenbCTBOM, Ka>KAoe yTBep>KAeHMe, KpoMe nananbHbix nocbinoK, aotdkho cneAOBaTb ms npoAbi- 
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flymux B cooTBeTCTBMM c OAHMM M3 nocTOflHHoro Ha5opa saKOHOB, HasbiBaeMbix cunnoau3MaMu. 
TunnHHbiM 6bm cneflyioLMMM cminomaivi 

Bee nHDdu CMepmHbi. 

CoKpam — •-lenoeeK. 

[CneflOBarenbHo] CoKpam CMepmeH. 

flpyrmviM cnoBaMM, 3to npaBwno macuno, mto ecni/i b flOKaaarenbCTBe noflBJiflerca yTBep>KfleHMe 
Bi/ifla «Bce A mvieKJT cbomctbo B» (KaK b AaHHOM cjiynae «Bce jikdam CMepTHbi») m flpyroe yTBep>KfleHMe 
Bi/ifla «HHflMBMflyyM X ecTb A» (KaK b flaHHOM cnynae «CoKpaT — HenoBeK»), to BnocneACTBHn b 
flOKaaarenbCTBe o6ocHOBaHHO noflBJieHne yTBep>KfleHna «X mvieeT cbomctbo B» («CoKpaT CMepTeH»), m 
3T0 yTBep>KfleHMe, b HacTHOCTH, asjifleTCfl o6ocHOBaHHbiM BbiBOflOM. CunnorMSMbi Bbipa>KaioT to, hto 
Mbi HasBann 6bi npaeunaMU ebieoda, to ecTb npaBunaiviM, onpeflenflromi/iMn STanbi, KOTopbie flonycTHMbi 
npn AOKaaaTenbCTBe, TaKHMH, hto ncTi/iHa nocbinoK nepexoflUT k BbiBOflawi. KpoMe Toro, stm npasnna 
MO>KHO npmvieHMTb, HTo6bi onpeflennTb, o5ocHOBaHO nn AaHHoe flOKaaaTenbCTBO. 

ApucTOTenb aaaBun, hto Bce o5ocHOBaHHbie flOKaaaTenbCTsa mo>kho BbipaanTb b BUfle cminomaivioB. 
Ho OH He AOKaaan aio! A npo6neMa jeopm floKaaaTenbCTsa aaKnioHanacb b tom, hto OHOHb 
He5onbLuoe KOJinHecTBO coBpeMeHHbix MaTeiviaTi/iHecKMX flOKaaaTenbCTB Bbipa>KanMCb b BUfle hmctom 
nocneAosaTenbHOCTM cunnomaMOB; 6onee Toro, 6onbLUMHCTBO 1/13 hmx HeB03MO>KHO 6bmo npusecTH k 
TaKOMy BMfly. Teivi ne Menee, SonbiuMHCTBO IVIaTeiviaTHKOB ne Morni/i aacTasnTb ce6fl cneflOBaTb 6yKBe 
saKOHa Api/icTOTena, TaK KaK HeKOTopbie HOBbie flOKaaaTenbCTBa Kaaanncb TaK >Ke caMOOHOBUflHO 
o6ocHOBaHHbiMM, KaK 1/1 paccy>KfleHne ApucTOTenn. IVIaTeMaTi/iKM nepemnn Ha HOBbiM 3Tan paasi/iTHPi. 
HoBbie MHCTpyivieHTbi, TaKne, KaK cuMBonnHecKafl nornKa m Teopua MHO>KecTB, noaBonnnn MaTeiviaTHKaivi 
ycTaHOBMTb HOByio CBasb Me>Kfly MaTeiviaTi/iHecKmviM CTpyKTypaivin. Bnaroflapn STOiviy noABunncb HOBbie 
caMOOHeBMflHbie ncTi/iHbi, HeaaBMcmvibie ot KnaccuHecKi/ix npasmi BbiBOfla, m, TaKnivi o6pa30M, 
KJiacci/iHecKne npaBuna OKaaanncb caMooneBUflHO HeaflOKBaTHbiMH. Ho KaKne >Ke m HOBbix motoaob 
flOKaaaTenbCTBa 5bmn flekicTBHTenbHO 6e30Lun6oHHbiMM? KaK Hy>KH0 Sbino naMennTb npasmia BbiBOfla, 
HTo6bi OHM o6penM saKOHHeHHOCTb, Ha KOTopyio olum6ohho npeTOHAOBan ApucToienb? KaK mo>kho 5bmo 
BepnyTb a6conioTHbiM aBTopnTOT CTapbix npaBi/in, ecnn MaTeiviaTHKH ne wiomn npuMTH k cornaiueHMK) 
OTHOcnTenbHO Toro, hto ABnaeTca caMOOHeBMflHbiM, a hto BeccMbicneHHbiM? 

TeM BpeivieHeM MaTeiviaTHKi/i npoAon>KanM CTponTb cbom a5cTpaKTHbie He6ecHbie aaiviKM. flna 
npaKTi/inecKi/ix qeneM MHome TaKne CTpoennfl Kaaanncb flocTaTOHHO Hafle>KHbiMM. HeKOTopbie m hmx 
CTanM Heo6xoflMMbi p,na naym m toxhukm, a 6onbLiJMHCTBO o6pa30Bano KpacuByio n nnoflOTBopnyK) 
CTpyKTypy. TeM ne Menee, hukto ho Mor rapaHTupoBaTb, hto bca 3Ta CTpyKTypa, nnn KaKaa-TO 
cymecTBeHHafl ee nacTb, ne HMena b cboom ochobo nornHecKoro npoTHBopenna, KOTopoe 6yKBanbH0 
nuLunno 6bi ee BCflKoro CMbicna. B 1902 rofly BepTpan Paccen flOKaaan HecocToaTenbHOCTb cxeMbi 
CTpororo onpeflenennfl Teopnn MHO>KecTB, KOTopyio TonbKO hto npeflno>Knn HOMeuKUM noruK roTno6 
0pere. 3to ne SHaHnno, hto 3Ta cxeMa HenpeMOHHO 6bma Heo5ocHOBaHHOM flna ncnonbaoBaHun 
MHO>KecTB B flOKasaTejibCTBax. Ha caMOM flene coBceM HeMHorne MaTOMaTi/iKH Bcepbea CHUTani/i, hto 

XOTb KaKOM-TO M3 05blHHblX CnOC060B MCnonbSOBaHMfl MHO>KeCTB, apMC|3MeTMKl/1 MnM APyrUX KHIOHeBblX 

pasflOJioB MaTOMaTMKH MO>KeT 6biTb Heo6ocHOBaHHbiM. B pesynbTaTax Paccena nopa>Kano to, hto 
MaTeMaTMKi/i Bepunn, hto mx npeflMOT flBnaeTCfl par excellence cpeflCTBOM nonyHeHUfl a6conK)THOM 
onpefleneHHOCTM nepea flOKasaTejibCTBO MaTeMaTunecKnx TeopeM. CaMa B03M0>KH0CTb pasHomacuPi 
OTHOCMTenbHO o6ocHOBaHHOCTM paannHHbix MeTOflOB flOKaaaTenbCTsa noflpbiBana bcio cyTb (KaK 
CHMTanocb) npoAMOTa. 

□oaTOMy MHorne MaTOMaTHKH HyBCTBOsann, hto noflBeflenne nofl Teoprno flOKaaaTenbCTsa, a TeM 
caMbiM M nofl caMy MaTOMaTHKy, Hafle>KHOM ocHOBbi 5bmo nacymnbiM flenoM, ne TepnnmuM 
OTTiaraTenbCTBa. Ohm xoTeni/i o6"beflMHMTbca nocne cbomx onpoMOTHUBbix BbinaflOB, HTo6bi pas m 
Hascerfla onpeflennTb, KaKne BUflbi flOKaaaTeribCTBa asjiflKDTCfl a6conioTHO Hafle>KHbiMM, a KaKne neT. 
Bce, HTO OKasanocb BHe aoHbi Hafle>KHOCTM, mo>kho 6bmo 6bi OT5poci/iTb, a Bce, hto nonaflano b 3Ty 
30Hy, CTano 6bi eflUHCTBeHHoPi ochobom BceM 6yflymeM MaTOMaTHKH. 

B 3T0M CBasM ronnaHflCKMM MaTOMaTHK JleMTseH 3r5epT fin Bpay3p nponarahflnpoBaji HpeasbiHaMHO 
KOHcepBaTMBHyio CTpaTernKD Teopnn AOKaaaTenbCTsa, i/iasecTHyio KaK UHmyuu,uoHU3M, KOTopaa m no cePi 

flOHb HMeeT CBOMX CTOpOHHMKOB. l/!HTym4MOHMCTbl nblTaKDTCfl TOriKOBaTb «MHTyni4mo» CaMbIM 

orpaHMHeHHbiM nocTM>KMMbiM o6pa30M, ocTaBTiJia JiMLUb TO, HTO OHM CHMTaioT ee HeocnopMMbiMM 
caMOOHeBMflHbiMM acHOKTaMM. 3aTeM OHM noflHMMaioT TaKMM o6pa30M onpefleneHHyio MaTOMaTMHecKyK) 
MHTyMMMK) Ha ypoBeHb fla>Ke 6onee BbicoKMM, hom nosBonan ce6e llnaTOH: ohm CHMTaioT ee 6onee 
BecKOM, HOM fla>Ke HMCTan norMKa. TaKMM o6pa30M, ohm CHMTaKJT caMy norMKy HeHafle>KHOM, sa 
MCKTiioHeHMeM Tox cnyHaoB, Korfla ee flOKasbisaeT npnMaa MaTeMaTMHecKan MHTyMUMa. HanpMMep, 

MHTyMMMOHMCTbl OTpMqaKDT, HTO MO>KHO MMOTb npSMyKD MHTyMMMK) KaKOM-nM6o 6eCK0HeHH0M KaTeropMM. 

CneflOBaTenbHO, ohm OTpMLiaioT cymecTBOsaHMe nK)6bix 6ecK0HeHHbix MHO>KecTB, nanpMMep, 
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MHO>KecTBa Bcex HBTypanbHbix Hucen. BbicKasbiBBHi/ie o tom, hto «cyLMecTByeT 5ecK0HeHH0 MHoro 
HBTypanbHbix HMcen», ohm coHnu 6bi caMooneBUflHO no>KHbiM. A BbicKasbiBaHne o tom, hto «cymecTByeT 
5onbLue cpefl KaHTroyry, hom cjDManHecKM B03MO>KHbix cpefl», — a6conK)THO 6eccMbicneHHbiM. 

l/lcTopuHecKM MHTym4HOHM3M, pBBHO KBK n MHAyKTMBi/i3M, cbirpan ueHHyK) ocBo6oflMTenbHyK) ponb. 
Oh ocMennncfl noflBepmyib coMHehmo nonynenHbie onpeAeneHHOCTH — neKOTopbie na KOTopbix 
flewcTBHTenbHO OKasani/icb no>KHbiMM. Ho kbk nosmnBHaa leopufl o tom, hto aBnaeicn i/inn ne flBrmerca 
o6ocHOBaHHbiM MaTeMaTMHecKMM flOKaaaienbCTBOM, oh m rpoma noManoro ne ctoht. B 
fleMCTBMTenbHOCTi/i MHTym4MOHi/i3M — 3T0 TOHHoe Bbipa>KeHi/ie connnci/iaMa b MaieMainKe. B o6omx 
CJiyHanx Ha6nK)AaeTca MpesMepHaa peaKqua Ha Mbicnb o tom, hto Mbi He MO>KeM 6biTb yeepenbi b tom, 
HTO HBM M3BecTH0 o 6onee OTflaneHHOM Mnpe. B 0601/ix cnyHanx npeflno>KeHHoe pemeHne coctout b 
TOM, HTo6bi ywTM BO BHyTpoHHUM Mnp, KOTopbiM Mbi, npeflnono>KHTenbHO, MO>KeM noanaTb nanpflMyK), v\ 
cjieflOBaTenbHO (?), MO>KeM 5biTb yBepenbi, hto nosHann ncTuny. B o6omx cnynaax pemeHne 
saKJiioHaeTca b OTpi/iuaHnn cyLMecTBOBaHUfl — uni/i, no KpawHew IVlepe, b OTKaae ot o6"bacHeHi/ifl — Toro, 
HTO HaxoflHTca BOBHe. V\ B o5oMX cnyHanx stot otkbs tbiokb p,enaei HeB03MO>KHbiM o6"bacHeHMe 
5onbLueM MacTH Toro, hto HaxoflMTca BhyTpi/i npeflnoHHTaoMOM o6nacTM. HanpuMep, ecnn 
flewcTBHTenbHO no>KHO to (kbk yTBep>KflaK)T MHTyuMMOHUCTbi), HTO cymecTByeT 6ecKOHeHHO MHoro 
HaTypanbHbix Hucen, to mo>kho cflenaTb BbiBOfl, hto MO>KeT cymecTBOBaTb TonbKO KoneHHoe MHO>KecTBO 
TBKMX HMcen. A CKonbKO nx MO>KeT 6biTb? M noTOM, CKonbKO 6bi MX He 6bmo, noHOMy Henban cosflaTb 
MHTymimo cneflyiomero HaTypanbHoro Hucna, npeBbimaKDmero nocnsAHee? HHTyminoHUCTbi 
onpaBflanncb 5bi b otom cnyHae, CKaaaB, hto npi/iBSAeHHbiM mhom apryMOHT flonycKaoT o6ocHOBaHHOCTb 
o6biHHOM nornKM. B HacTHOCTH, OH coflep>KHT npoLiecc BbiBOfla: m3 4)aKTa, hto ho cymecTBysT 
6ecK0HeHH0 MHoro HaTypanbHbix Hucen, flenaeTcn BbiBOA, hto aotdkho cymecTBOBaTb KaKoe-TO 
KOHKpsTHoe KonnHecTBO HBTypanbHbix HMcen. llpi/iMeHfleMoe b abhhom cnynae npaBuno BbiBOfla 
HaabiBaeTca aaKOHOM ucK/iHDHeHHoao mpembeao. 3tot sbkoh macuT, hto flnn nK)5oro BbicKaabiBaHna X 
(nanpuMep, «cyLMecTByeT 5ecK0HeHH0 MHoro HaTypanbHbix HMcen»), ne cymecTByeT TpeTbew 

B03M0>KH0CTM KpOMO HCTMHHOCTM X M HCTUHHOCTM OTpHLiaHMfl X («CyLHeCTByeT KOHOHHOe MH0>KeCTB0 

HBTypanbHbix HMcen»). MHTynuMOHUCTbi xnaAHOKpoBHO otpmmbkjt sbkoh ncKnioHeHHoro TpeTbero. 

□ocKonbKy B paayMe 6onbLUMHCTBB n\op,eiA cbm sbkoh ncKnioHeHHoro TpeTbero noflKpennen moluhom 
MHTynMneM, ero OTpmiaHne ecTecTBeHHO BbisbiBaeT y HenHTynMHOHi/icTOB coMHOHne b tom, tbk nn y>K 

GBMOOHeBMflHB HBfle>KHOCTb MHTyHLlMM MHTyHMMOHMCTOB. i/lnH, ecnH Mbi COHTeM, HTO SBKOH 

1/icKnioHeHHoro TpeTbero mcxoamt m3 noauHecKou MHTynui/iM, oh npuBOAUT hbc k nepecMOTpy Bonpoca 0 
TOM, flOMCTBHTenbHO nn MaTeMBTi/iHecKafl HHTynuMfl npeBocxoAUT nornKy. B nKi5oM cnynae MO>KeT nn 
3T0 npeBocxoflCTBO 6biTb caMOOHeeudHbiM? 

Ho Bce 3TO HanpBBneHO hb KpnTHKy HHTyuMMOHnaMa hsbho. 3to ne onpoBep>KeHMe: MHTyuMMOHnaM 
HeB03M0>KH0 onpoBoprHyTb Boo6me. Ecnn KTO-nnGo HBCTanBaeT, hto flna nero ohobhaho 
caMocornacosaHHoe BbicKaabiBaHne, kbk ecnn 6bi oh nacTanBan na tom, hto cymecTByeT TonbKO oh 
oflMH, flOKaaaTb ero nenpaBOTy HeB03MO>KHO. OflnaKO, kbk 1/1 b cnynae c connncusMOM, BoncTi/iny 
poKOBBfl oiuM6Ka MHTym4MOHM3Ma OTKpbiBaeTCfl He Torfla, Korfla na nero nanaflaioT, a Torfla, Korfla ero 
Bcepbea npuHUMaioT, na ero >Ke co6cTBeHHOM ocHOBe, b KanecTBe o5"bflCHeHMa CBoero co5cTBeHHoro, 
npoM3BonbHO yceneHHoro Mnpa. MHTyminoHi/icTbi BepaT b peanbHOCTb KOHennoro MHO>KecTBa 
HBTypanbHbix Hucen 1, 2, 3. ... , m p,ayKe 10949769651859. Ho HHTynTHBHbiPi apryMeHT, hto nocKonbKy aa 
KB>KflbiM H3 3TMX HMcen cneflyeT eme oflHO, shbhut, ohm o6pa3yK)T 6ecK0HeHHyK) nocneflOBBTenbHOCTb, 
MHTyuMMOHi/icTbi CHMTBKJT He 6onee neM cbmoo6mbhom nnn ncKyccTBeHHOCTbio m 6yKBanbH0 
HecocTOflTenbHbiM. Ho ycunuBBfl CBasb Me>Kfly CBoew sepcueM aScTpaKTHbix «HaTypanbHbix Hi/icen» m 
i/iHTyuMMeM, HTO nepBOHBHanbHO 3TI/1 Hi/icna flon>KHbi 6binM 5biTb c|DopManM30BaHbi, HHTyni4i/ioHMCTbi 
TaioKe caMM OTpmiaroT o6biHHyio o5"bacHMTenbHyK) CTpyKTypy, nepea KOTopyio noHi/iMawT naTypanbHbie 
HMcna. 3to BbisbisaoT npo5neMy p,na Ka>KAoro, kto npeflnoHi/iTaeT o6"bacHeHMfl Heo5tacHeHHbiM 
ycnoKHeHMflM. Bmocto Toro HTo6bi peiunTb 3Ty npo6neMy, npeflocTaBUB flnn HaTypanbHbix Hucen 
anbTepnaTMBHyK) nnn 6onee rny6oKyK) o5"bacHMTenbHyio CTpyKTypy, HHTynMHOHnaM flenaeT to >Ke 
caMoe, HTO flenana HHKBuanMna m hto flenann connncucTbi: oh eine flanbiue yxoflUT ot o6"bacHeHHM. Oh 
BBOflMT flanbHeMiune Heo6"bacHeHHbie ycno>KHeHna (b flannoM cnynae OTpmiaHne aaKona i/icKnioHeHHoro 
TpeTbero), efli/iHCTBeHHaa qenb KOTopbix coctomt b tom, HTo5bi nosBonnTb HHTynMHOHUCTaM boctm ce5fi 
TBK, KBK ecnn 6bi o6"bacHeHi/ifl nx npoTHSHi/iKOB 6binM MCTMHHbiMM, HO He flenaa m 3Toro hhkbkmx 

BblBOflOB OTHOCMTenbHO peanbHOCTM. 

ToHHO TBK >Ke KBK connncMSM HBHMHBeTCfl c MOTMBBUMi/i ynpomeHMfl nyrBiome pB3Hoo6pa3Horo M 
HeonpefleneHHoro Mupa, ho npn cepbeanoM k neMy OTHOiueHMM OKBSbiBaeTca peannsMOM b co'-iemaHuu 

C HeCKOnbKl/lMH HeHy>KHblMM ycnO>KHeHMaMM, tbk M MHTym4MOHM3M OKBHHI/IBBeTCfl TOM, HTO CTBHOBMTCfl 

oflHOM M3 CBMbix KOHTpuHTyi/iTMBHbix flOKTpnH, KOTopbio Korfla-nM5o Bcopbos nponarBHfli/ipoBBnu. 

fl3BMfl runbGepT npeflno>KMn ropasflo 5onee paayMHbiM — xoTa, b kohohhom cneTe, 1/1 o5peHeHHbiM 
— nnan «pa3 m HBBcerfla SBecTH y6e>KfleHH0CTb b MBTeMBTHHecKnx MeTOflBX». ilnaH runbGepTB 
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ocHOBbisancn hb nflee comacoBaHHOCTH. Oh Haflenncfl cocTaei/iTb nonnbiPi Ha5op coBpeMeHHbix npasun 
BbiBOfla MareiviaTMHecKi/ix flOKaaarenbCTB c onpeflejieHHbiMn CBOMCTBaMH. KonnHecTBO raKnx npaBun 
flon>KHO 6bmo 6biTb KOHeHHbiM. Ohm floji>KHbi 6bmi/i 6biTb npmvieHmvibi HanpaiviyK), raK HTo6bi 
onpeflennTb, yflOBneTBopaei nn mm KaKoe-TO npeflno>KeHHoe flOKaaaienbCTBO, ne cociaBnano 5bi rpyfla 
1/1 He Bbi3biBano npoTMBopennM. >KenaTenbHO, HTo6bi 3tm npaBuna 6b\nv\ HHiymnBHO caMOOHeBi/iflHbiMn, 
HO 3T0 He 6bmo nepBOCTeneHHbiM Tpe6oBaHMeM p,na nparMarnHHoro runbSepra. Oh 6bm 6bi 
yflOBneiBopeH, ecnn 6bi npaBuna nrnub yiviepeHHO cooTBeTCTBOBani/i MHTym4i/iM npn ycnoBnn, hto oh Mor 
5bi 6biTb yBepen b mx caMocomacoBaHHOCTH. To ecTb, ecnn npaBuna onpeflennnn flannoe 
flOKaaarenbCTBO kbk o5ocHOBaHHoe, oh xoren 6biTb yBepen, hto ohm Hi/iKorfla ne onpeflennT kbk 
o5ocHOBaHHoe nio6oe APyroe flOKaaaienbCTBO c npoTi/iBonono>KHbiM BbiBOflOM. KaK oh Mor 5biTb YsepeH 
B 3T0M? Ha 3T0T pa3 comacoBaHHOCTb flon>KHa 6bma 6biTb doKaaana c noMombio Merofla 
flOKaaarenbCTBa, KOTopbiM cawi npMAep>KHBanca rex >Ke npaBun BbiBOfla. TaKnivi o5pa30M, runbGepT 
Hafleancfl BoccTaHOBi/iTb saBepmeHHOCTb m onpefleneHHOcib ApMCTOTenn. Oh raioKe Haflenncfl, hto c 
noMOLMbK) 3TMX npaBun 6yfleT, b npuHqune, flOKaayeivio nio6oe ncTUHHoe MaieiviaTHHecKoe yTBep>KfleHMe 
1/1 He 6yfleT flOKaayeivio nio6oe no>KHoe yTBep>KfleHne. B 1900 rofly b oanaivieHOBaHne Hanana BeKa 
rMnb6epT ony6nMKOBan cnncoK aaflan, KOTopbie, kbk oh Hafleancfl, MareiviaTi/iKM CMoryi peiuMTb b 
flBaflMaroM BeKe. flecflTaa aaflana saKJiKDHanacb b Haxo>KfleHm/i Ha6opa npaBun BbiBOfla c 
BbiLueyKaaaHHbiMM CBOMCTBaMM m flOKaaarenbCTBe nx cocTOflTenbHOCTi/i b cooTBeTCTBHn c i/ix 

C06CTBeHHblMM HOpMaMM. 

rMnb6epTy 5bmo npeflHaHepiaHO nepe>KMTb paaoHapoBani/ie. TpuflqaTb oflHH rofl cnycTfl Kypr 
feflenb cosflan peBonK)i4i/ioHHyK) leopmo flOKaaaienbCTBa c KopeHHbiM onpoBep>KeHMeM, KOTopan flo 
CMX nop flBnaeicfl ornpaBHOiTi tohkom flnn MaTeMaTHHecKoro i/i c|3H3MHecKoro winpoB: oh flOKaaan, hto 
flecflTaa aaflana ri/inb5epTa ne mvieer peiueHi/ifl. Bo-nepBbix, feflenb flOKaaan, mto nio6oM Ha6op 
npasun BbiBOfla, cnoco6HbiM npaBunbHO o5ocHOBaTb fla>Ke flOKaaarenbCTBa o5bNHOM apM4)MeTi/iKM, 
Hi/iKorfla He CMO>KeT o6ocHOBaTb flOKasarenbCTBO CBoePi co6cTBeHHOM cornacoBaHHOCTH. Gneflo- 
BaienbHO, nenero i/i nafleaTbca naiAiM flOKaayewio cornacoBaHHbm Ha6op npaBun, KOTopbiM npeflBUflen 
ri/inb6epT. Bo-BTopbix, feflenb flOKaaan, hto ecni/i KaKOM-TO Ha5op npaBun BbiBOfla b HeKOTopofi 
(floCTaroHHO o6iumphom) o5nacTi/i MareMarnKi/i fienfiemcfi cornacoBaHHbiM (HeBa>KHO, flOKaayeivio 3to 
i/inn hot), to b npeflenax 3tom o6nacTM flon>KHbi cyiMecTBOBaTb o6ocHOBaHHbie wieroflbi 
flOKaaarenbCTBa, KOTopbie 3tm npaBi/ina He Moryr onpeflenmb kbk o6ocHOBaHHbie. 3to HaabiBaeicn 
meopeMou F edenff o Heno/iHome. flna flOKaaarenbCTBa cboi/ix TeopeM feflenb nonbaoBanca 
aawieHaTenbHbiM pacLunpeHneM «flMaroHanbHoro flOKaaaTenbCTBa» Kaniopa, o KOTopowi a ynoMi/inan b 
rnaBe 6. Oh nanan c paccMOTpeHUfl nK)6oro cornacoBaHHoro Ha5opa npaBun BbiBOfla. Sareivi oh 
noKaaan, kbk cociaBHTb yTBep>KfleHi/ie, KOTopoe HeBoaMO>KHO hm flOKaaaib, hi/i onpoBepmyib c noMombK) 
3T1/1X npaBun. Saieivi oh flOKaaan, hto 3to BbicKaabiBanne hctmhho. 

Ecnn 5bi nporpaMMa funbSepra pa5oTana, 3to 6bino 6bi nnoxoM HOBOCTbio flna KOHqenLiuM 
peanbHOCTi/i, BbiflBi/iraewioM mhom b 3tom KHi/ire, nocKonbKy 3to ycTpaHnno 6bi Heo5xofli/iMOCTb 
noHUMaHUfi npn Kpmi/iKe MareMaTi/iHecKnx nflePi. Kto yroflHO — uni/i KaKaa yroflHO nepaayiviHafl Mami/iHa, 
— cnoco5HbiM BbiyHMTb HanaycTb npaBuna BbiBOfla, na KOTopbie raK nafleanca fi/inb5epT, CMor 6bi raK 
>Ke xopoiuo oqeHi/iBaTb MaieMaTHHecKne BbicKaabiBani/ia, kbk i/i caMbiPi cnoco6HbiM MaieiviaTi/iK, ne 
Hy>Kflaacb b MaieiviaTMHecKOM noHUMannn nnn fla>Ke ne mviea cawioro OTflaneHHoro noHflTna o CMbicne 
3Toro BbicKaabiBanna. B npuHMnne, 5bino 6bi BoaMO>KHO flenaib HOBbie MaieMaTHHecKi/ie OTKpbiTi/in, ne 
anafl MareMaTHKH Boo5LMe, a anaa TonbKO npaBuna fi/inb6epTa. I\/Io>kho 6bino 6bi npocTO npoBepaib Bce 
BoaMO>KHbie CTpoKM 6yKB 1/1 MareMaTMHecKnx cuMBonoB b anctJasnTHOM nopaflKe, noKa oflna na hmx ho 
yflOBnoTBopuna 5bi npoBepKe na to, aBnaerca nn ona flOKaaaienbCTBOM KaKOM-nnGo aHaMenmoM 
HOflOKaaaHHOM runoreabi nnn nei. B npi/iHi4nne, laK mo>kho 6bino 6bi ynaflHTb nK)6oe paaHornaci/ie b 
MaieMaiMKe, fla>Ke ne noHmviaa ero CMbicna — fla>Ke ne anaa aHaneHi/in cmviBonoB, ne roBopa y>K o 
noHMMaHMM npi/iHi4i/ina flewcTBUfl flOKaaaienbCTBa i/inn Toro, hto oho flOKaabiBaer, i/inn b hom 
aaKnioHaeTca Meiofl flOKaaarenbCTBa, nnn nonewiy oho Hafle>KHO. 

l\/lo>KeT noKaaaTbCfl, hto flocTM>KeHMe eflUHbix HopM flOKaaaienbCTBa b MaieMarnKe wiorno 6bi, no 
KpaPiHeM Mepe, noMOHb naivi bo Bceo6LueM crpeMneHi/in k o6"befli/iHeHmo — to ecTb «yrny6neHmo» 
Hamero anaHUfl, na KOTopoe a ccbinanca b rnaBe 1. OflnaKO nponcxoflm o6paTHoe. noflo6HO 
npeflCKaaaienbHoPi «Teopm/i Bcero» b c|3i/iaMKe, npaBuna rnnb6epTa noHTH Hunero ne CKaaann 6bi HaM o 
CTpyKType peanbHOCTi/i. Ohm peannaoBann 6bi, b npeflenax MaieMaTHKH, npeflenbHoe Bi/iflenne 
peflyKMMOHUCTOB, npeflCKaabiBaiomee Bce (b npuHMnne), ho Hunero ne o6"bacHaiomee. Bonee Toro, ecnn 
6bi MaieiviaTi/iKa 6bina peflyKui/ioHMCTCKoPi nayKoPi, to Bce He>KenaeMbie nepTbi, KOTopbie, ksk a flOKaaan 
B rnaBe 1, OTcyTCTByioT b CTpyKType HenoBenecKoro ananna, npHcyTCTBOBann 6bi b MaTeMaTMKe: 
MaTeiviaTMHecKMe nflei/i coaflann 6bi i/iepapxmo, b ochobo KOTopoM ne>Kann 6bi npaBuna fMn6epTa. 
IVlaTeMaTMHecKne mcthhn, npoBepKa KOTopbix, ncxofla i/ia 3ti/ix npaBi/in, OKaaanacb 5bi onenb cno>KHa, 
CTani/i 6bi o6"beKTHBHO ivienee ctDyHflaivieHTanbHbiMM, hom to, KOTopbie mo>kho 6bino 6bi HeivieflneHHO 
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npoBepnTb c noMOLUbHD 3tmx npaBi/in. IHocKoribKy Mor cyLMecTBOBaib TonbKO KOHeHHbiPi Ha6op raKnx 
c|3yHflaMeHTanbHbix mcti/ih, co BpeivieHeM MaieMainKe npmunocb 6bi aaHMMarbCfl fla>Ke Menee 
c|3yHflaMeHTanbHbiMi/i saflaHaivii/i. IVlareiviaTi/iKa BnoriHe Morna ncnepnaTb ce6fl npn 3tom anoBemeM 
runoieae. Ecnn 6bi aioro He nponaomno, ona Hei/i36e>KHO pacnanacb 6bi Ha Aa>Ke 5onee aaraflOHHbie 
cnei4nanM3ai4HM, no Mepe yBennHeHna cno>KHOCTM «McxoflflmMX» BonpocoB, KOTopbie MaieMaTHKH 6biJiM 
6bi BbiHy>KfleHbi peiiiaTb, m no Mepe eme 6onbiuero OTflanennfl ainx BonpocoB ot ochob caMoro 
npeAMera. 

Bnaroflapa fefleriK) Mbi anaeivi, hto HHKorfla He 6yfleT Henpeno>KHoro Meiofla onpefleneHun 
i/icTMHHOCTM MaTeMaTi/iHecKoro BbicKasbiBaHMfl, KaK He cymecTByei m HenpenoKHoro Merofla 
onpefleneHMfl mctuhhoctm HaynnoM jeopm. KaK HHKorfla ne 5yfleT m Henpeno>KHoro wierofla coaflanna 
HOBoro MaTeiviaTMHecKoro anaHi/ifl. CneflOBaienbHO, MareMaTMHecKUM nporpecc Bcerfla 6yfleT aaBwceib 
OT ncnonbsoBaHna TBopnecTBa. M3o6peTeHne HOBbix bmaob flOKaaaienbCTBa Bcerfla 6yfleT bo3mo>kho m 
Heo6xoflm\/io p,na MaTeiviaTMKOB. Ohm 5yflyT o6ocHOBbiBaTb mx c noMombto HOBbix apryivieHTOB i/i HOBbix 
cnoco5oB o6"bacHeHna, 3aBMcaLHMX ot mx nenpepbiBHO yBeriMMMBaHDmerocn noHMManna a6cTpaKTHbix 
KaTeropMM, CBfl3aHHbix c 3TMM A0Ka3aTenbCTB0M. ilpMMepoM cny>KaT TeopeMbi cawioro feflejifl: HTo6bi 
flOKa3aTb MX, ewiy npMiunocb M3o6pecTi/i HOBbiM motoa flOKa3aTenbCTBa. 9] CKa3an, hto 3tot motoa 5bm 
ocHOBah Ha «flMaroHanbHOM flOKa3aTenbCTBe», oflnaKO feflenb no-HOBOMy pacLui/ipMn sto 
flOKa3aTenbCTBO. flo nero TaK HMHero ne flOKa3biBanM; Hi/iKaKMe npaBMna BbiBOfla, cocTaBnennbie kom- 
ni/i6o, KTO HMKorfla ne BMflen MOTOfla feflenfl, ne MorriM 6bi onpefleriMTb era KaK o5ocHOBaHHbiM. OflnaKO 
OH fienaemcff caiviooHeBMflHO o6ocHOBaHHbiM. OTKyfla mcxoamt STa caiviooHeBMflHOCTb? Ona ncxoflUT m3 
noHMMaHMfl FefleneM npMpoAbi flOKa3aTenbCTBa. floKa3aTenbCTBa feflena TaK >Ke HeocnopMMbi, KaK m 
nK)5bie flpyri/ie MaTeiviaTMHecKMe flOKa3aTenbCTBa, ho TonbKO flna Toro, kto npe>Kfle noMMeT 
conpoBO>KflaHDmee mx o5"bflCHeHMe. 

TaKMM o6pa30M, oGtacHeHMe Bce-TaKM MrpaeT Ty >Ke caiviyK) nepBOCTeneHHyK) ponb b hmctom 
wiaTOMaTMKe, KaK oho MrpaeT ee b nayKe. 06"bflCHeHMe m noHMMaHMe MMpa — 4)M3M>HecKoro MMpa m MMpa 
MaTOMaTMHecKMX a6cTpaKL(MM — B 060MX cnyHanx flBnaeTca qeribK) M3yHeHMfl. floKa3aTenbCTBO m 
Ha5nK)fleHMfl — sto Bcero riMLUb cpeflCTBa npoBepKM natuMX oetflCHOHMM. 

Pofl>Kep neHpoy3 M3BneK m3 pe3ynbTaT0B feflenfl eme 6onee rny6oKMM, paflMKanbHbiM m AOCTOMHbiM 
□naTOHa ypoK. KaK m nnaTona, neHpoy3a BocxMmaeT cnoco5HOCTb HenoBeHecKoro pa3yMa nocTMraTb 
a6cTpaKTHbie onpefleneHHOCTM MaTeiviaTMKM. B OTriMHMe ot llnaTOHa neHpoy3 ne BepMT b 
CBepxtecTecTBeHHoe v\ npMHMMaeT KaK caivio co6om pa3yMeK)meecfl, mto M03r — nacTb ecTecTBennoro 
MMpa M MMeeT flocTyn TonbKO k STOMy MMpy. TaKMM o6pa30M, 3aAaHa Ann Hero BCTaeT Aa>t<e 6onee 
ocTpo, HOM pj\^ nnaTOHa: KaK MO>KeT 5ecnopflAOHHbiM, HeHaAe>KHbiM MMp AaeaTb MaTOMaTMHecKMe 
onpeAeneHHOCTM TaKOM 6ecnopflAOHHOM m HeHaAe>KHOM nacTM ce6fl, KaKOM flBnaeTcn MaTeMaTMK? B 
HacTHOCTM, neHpoy3a yAMBnneT, KaK mn MO>KeM noHSTb 6e30LUM5oHHOCTb hobnx o5ocHOBaHHbix qbop/w 
A0Ka3aTenbCTBa, KOTopbix, KaK yBepneT TeAenb, 5ecK0HeHH0 MHoro. 

neHpoy3 Bce eme pa5oTaeT HaA noApo6HbiM otbotom, ho oh 3aflBnneT, hto caMO cymecTBOBaHMe 
CBo5oAHOM MaTOMaTMHecKOM MHTyMMMM TaKoro poAa ctDyHAaMOHTanbHO HecoBMecTMMO c cymecTByiomeM 
CTpyKTypoM c|3M3MKM M, B HacTHOCTM, c npMHMMnoM TbiopMHra. BKpaTqe ero A0Ka3aTenbCTB0 BbirnnAUT 
npMMepHO TaK. EcriM npMHMMn TbKDpMHra MCTMHHbiM, TO Mbi MO>KeM paccMaTpMBaTb M03r (nOA05HO 
nK)6oMy APyroMy o5"beKTy) KaK KOMnbKJTep, o6pa6aTbiBaK)LAMM onpeAeneHHyK) nporpaMMy. B3aMM0- 
AOMCTBMn M03ra c OKpy>KaioiAeM cpeAOM cocTaBnnKJT BBOAMMbie m BbiBOAMMbie AaHHbie. Tenepb 
paccMOTpMM MaTeMaTMKa b npoqecce pemeHMn, o6ocHOBaH mtim hot HeAaBHO npeATio>KeHHbiM bma 
A0Ka3aTenbCTBa. ilpMHATMe TaKoro pemeHMfl SKBMBaneHTHO o6pa6oTKe KOMnbKDTepnoM nporpaMMbi 
o6ocHOBaHMn A0Ka3aTenbCTBa b M03re MaTOMaTMKa. TaKan nporpaMMa peanM3yeT Ha6op npaBMn 
BbiBOAa ri/inb5epTa, KOTopbie, b cooTBeTCTBMM c TeopeMOM FeAenn, ne MoryT 6biTb 3aKOHHeHHbiMM. 
Bonee Toro, KaK n y>Ke CKa3aji, FeAenb npeAOCTaBnneT cnoco5 co3AaHMn m A0Ka3aTenbCTBa MCTMHHoro 
BbicKa3biBaHMn, KOTopoe 3TM npaBMna ne cnoco6Hbi npM3HaTb AOKa3aHHbiM. CneAOBaTenbHO, 
MaTOMaTMK, pa3yM KOToporo flBnneTcn 3c|3cjDeKTi/iBHbiM KOMnbK)TepoM, npMMeHJiKJLAMM 3TI/1 npaBMna, 
TaK>Ke HMKorAa hs CMO>KeT npM3HaTb 3to BbicKa3biBaHMe A0Ka3aHHbiM. SaTSM neHpoy3 npoAnarasT 
noKa3aTb STOMy caMOMy MaTOMaTMKy 3to BbicKa3biBaHi/ie m motoa AOKa3aTenbCTBa ero mctmhhoctm 
TeAenoM. IVIaTOMaTMK noHMMaoT A0Ka3aTenbCTB0. Oho Bce-TaKM caMOOHOBMAHO o6ocHOBaHHO, nosTOMy 
MaTOMaTMK, BepoflTHO, CMO>KeT yBMASTb, HTO OHO o6ocHOBaHHO. Ho 3TO 5bi npoTMBopsHMno TeopeMe 
TeAenn. GneAOBaTenbHO, rAe-TO b A0Ka3aTenbCTBe Aon>KHO 6biTb no>KHoe AonymeHMe, m neHpoy3 
CHMTaeT, HTO 3TMM no>KHbiM AonyiAOHMeM flBnneTcn npMHMMn TbwpMHra. 

BonbUJMHCTBO cnei4i/ianMCT0B no BbiHMcnMTenbHOM toxhmko ho cornacHbi c neHpoy30M, hto npwHLiMn 
TbKjpMHra — HaM6onee cna6oe 3BeH0 b ero AOKa3aTenbCTBe. Ohm CKa3anM 6bi, hto MaTeMaTMK m3 ero 
A0Ka3aTenbCTBa b caMOM Asne ne CMO>KeT npM3HaTb BbicKa3biBaHMe FeAenn A0Ka3aHHbiM. l\/lo>KeT 
noKa3aTbcn CTpaHHbiM, noHOMy MaTeMaTMK BApyr He CMO>KeT nonnTb caMooneBMAHoe A0Ka3aTenbCTB0. 
Ho B3rnflHMTe na cneAyKJLAee BbicKa3biBaHMe: 
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J^aeud ffouH He Mo>Kem cocmaeumb nocnedoeamenbHoe cyxdenue 06 ucmuHHocmu amoeo 
ymeep>KdeHUR. 

9\ craparocb m30 Bcex cun, ho He Mory cocraBHTb nocneflOBarenbHoe cy>KAeHMe o ero mctmhhoctm. 
□ocKoribKy, ecnn 6bi a cflenan 3to, a 6bi cocTasHn cy>KfleHMe o tom, hto a ne Mozy cociaBHTb cy>KfleHMe 
o era i/icTMHHOCTi/i, 1/1 BCTynun 5bi b npoTHBopeHne c caivimvi co5om. OflHaKO ebi BUflnre, mo oho Mctmhho, 
He TaK nn? 3to noKasbiBaei, mto BbicKaabiBani/ie, no KpawHeCi Mepe, MO>KeT 6biTb Heo6"bacHm\/ibiM flnn 
oflHoro HenoBOKa, ho caMOOHeBMflHO McTi/iHHbiM fljifl Bcex ocrajibHbix. 

B nK)6oM cnynae FleHpoya HaAeercfl na HOByro cJayHflaMeHTanbHyK) reopnK) c|dh3mki/i, KOTopan 
aaMOHi/iT KaK KBanroByHD reoprno, laK m o5u\y\o leopmo OTHOcnTenbHOCTi/i. Ona flaBana 6bi HOBbie 
npeflCKaaanna, KOTopbie mo>kho npoBepmb, xota ona, 5e3ycnoBHO, ne npoTi/iBopeHnna 6bi hm KsaHTOBoPi 
TeopuM, HM TeopuM OTHOGMTenbHOCTM BO Bcox cyinecTBytomux Ha5nK3fleHMax. (He cymecTByeT 
M3BecTHbix aKcnepmvieHTanbHbix npmviepoB, onposepraromux raKne leopm/i). OflnaKO iviup nenpoysa no 
CBOOM cyTM BecbMa OTnuHOH OT Toro, HTO onucbiBaei cyLMecTByHDinaa c|3M3MKa. Ero ochobhom crpyKTypoM 
peanbHOCTi/i flBnaerca to, hto Mbi nasbiBaeivi Mnpoivi MaieMaTMHecKnx a6cTpaKi4MM. B 3tom OTHomeHnn 
Renpoys, peanbHOCTb KOToporo BKnioHaeT see MaTeMaTMHecKne a6cTpaKi4MM, ho, BepoflTHO, ne ece 
a6cTpaKi4m/i (noflo5Hbie HecTi/i i/i cnpaseflnnBOCTn), naxoflHTca tao-to Me>Kfly ilnaioHOM m ilnclDarapoM. 
To, HTO Mbi HasbiBaoM cjDManHecKMM Mi/ipoM, flBJiflerca flnn nero snonne peanbHbiM (eu^e oflHO OTJinHi/ie 
OT nnaioHa), ho KaKHM-TO o5pa30M oto flBnaeTca HacTbK) caMOM MaieMaTHKH, nnn BbiieKaer m3 nee. 
Bonee Toro, b ero Mupe ne cymecTByei yHUBepcanbHOCTi/i; b HacTHOCTH, ne cyLMecTByer MamnHbi, 
cnoco5HOM nepeAaib see B03M0>KHbie MbicnuiejibHbie npoueccbi n\o[xev\. OflnaKO iviup (kohohho, b 
oco6eHHOCTi/i ero MareiviaTMHecKoe ocHOBanne), tom ne wienee, ocTaeTca nocTM>Km\/ibiM. Ero 
nocTH>Km\/iocTb rapaHTupoBana ne yHUBepcanbHOCTbK) BbiHucneHUM, a aBneHi/ieivi, flocTaroHHO HOBbiM 
fljifl c|3H3MKi/i (xoTa M HO flfifl llnaTOHa): MameMamuHecKue Kameaopuu HanpfiMyio eaauModeucmeyiom c 
HenoeenecKUM moszom nepes 4)M3M>HecKMe npoMeccbi, KOTopbie eme npeflCTOi/iT OTKpbiTb. TaKUM 
o5pa30M, M03r, no neHpoy3y, 3aHi/iMaeTCfl MaTeMarnKObi, ccbinancb ne TonbKO na to, hto Mbi cewnac 
Ha3biBaeM c|3H3MHecKm\/i MMpoM. Oh mvieeT npaMOM flocTyn k peanbHOCTH MaTeMaTunecKnx OopM 
□naTOHa m MO>KeT nocTHHb TaM MaTeMaTHHecKne ncTUHbi (3a ncKTiKDHeHneM rpy6bix OLiJi/i5oK) c 
a6conK)THOM onpefleneHHOCTbK). 

MacTO npeflnonaraioT, hto M03r MO>KeT 6biTb KBaHTOBbiM KowinbHDTepoM m hto ero HHTymimi, 
co3HaHMe M cnoco5HOCTH K pemeHmo 3aflaH MoryT 3aBMceTb ot KBaHTOBbix BbiHucneHUM. Bo3mo}kho, sto 
M TaK, HO a He 3HaK) hm CBUfleTenbCTB, hm y6eflHTenbHbix apryivieHTOB b nonb3y 3Toro. 9] CTaBnio na to, 
HTO M03r, ecni/1 ero paccMaTpuBaTb KaK KOMnbioTep, aBnaeTCJi KnaccunecKUM KOMnbKDTepoM. Ho 3tot 
Bonpoc He mvieoT HHKaKoro OTHOLueni/ifl k Mfleaivi neHpoy3a. neHpoy3 ne A0Ka3biBaeT, hto M03r — oto 
HOBbm BMP, yHi/iBepcanbHoro KOMnbKJTepa, KOTopbiM OTnuHaeTca ot ynnBepcanbHoro KBaHTOBoro 
KOMnbKDTepa tom, hto hmoot 6onbLiJMPi penepTyap BbiHi/icneHUM, KOTopbie CTann B03M0>KHbi TonbKO npn 
HOBOM nocT-KBaHTOBOM dpmme. Oh flOKa3biBaeT HOByio c|DM3MKy, KOTopaa ne 6yAeT noflflep>KMBaTb 
yHUBepcanbHOCTb BbiHi/icneHnPi, TaK hto npn ero hobom Teopnn Boo5Lne HeB03MO>KHO 6yfleT o5"bflCHflTb 

HOKOTOpbie flOMCTBUfl M03ra KaK BblHMCneHMfl. 

flon>KeH npM3HaTb, hto p,na MeHfl TaKan Teopua HenocTM>Km\/ia. OAHaKO c|3yHflaMeHTanbHbie OTKpbiTun 
Bcerfla TpyflHO noHSTb flo Toro, KaK ohm npoM30i?iflyT. EcTecTBeHHO, TpyflHO oqennTb TeopnK) neHpoy3a, 
npe>Kfle hom oh cc|3opMyni/ipyeT ee nonnocTbK). Ecnn Teopun co CBOMCTBaMU, na KOTopbie oh HafleeTcn, 

B KOHUe KOHI4OB, BblTeCHMT KBaHTOByK) TOOpi/IK), MTIM TOOpHK) 06LHeM OTHOGMTenbHOCTM, MJIM M Ty, M 

ApyryKD Hepe3 aKcnepMMOHTanbHbie npoBepKM mtim npeflocTaBMB 6onee my6oKMM ypoBOHb o6"bflCHeHMM, 
TO Ka>KflbiM pa3yMHbm HenoBOK 3axoHeT ee npMHSTb. V\ Torfla Mbi OTnpaBMMca b nyTemecTBMe 
nocTM>KeHMfl HOBoro MMpoB033peHMn, K npMHflTMK) KOToporo 6yfleT BbiHy>KflaTb Hac o6"bflCHMTenbHan 
CTpyKTypa otom toopmm. BepojiTHO, 3to MMpoB033peHMe 6yAeT BecbMa OTriMHHbiM ot npeflCTaBneHHoro 
MHOM B 3T0M KHMre. OflHaKO, fla>Ke ecTiM Bce 3T0 npMiuno, HTo6bi yMTM, a Bce paBHO He Mory noHSTb, 

KaKMM 06pa30M MO>KHO yflOBTlOTBOpMTb nepBOHaHaJIbHyK) MOTMBai4MK) TeopMM, KOTopaa oetacHflOT Haiiiy 

cnoco5HOCTb noHMMaTb HOBbie MaTOMaTMHOCKMe flOKa3aTenbCTBa. Bce paBHO ocTaneTca tot c|3aKT, hto 
ceMHac, fla m bo bcom mctopmm BeriMKMe MaTOMaTMKM o5naflanM pa3ni/iHH0M npoTMBopoHMBOM MHTyMMMOM 

OTHOCMTenbHO 060CH0BaHH0CTM pa3nMHHblX MOTOflOB flOKa3aTenbCTBa. n03T0My, fla>Ke eCHM MCTMHHO 

TO, HTO a6cojiK)THaa c|3M3MKO-MaTeMaTMHecKaa peanbHOCTb nocTaBnneT cbom mctmhu npaMO b nam M03r 

flJIfl C03flaHMfl MaTOMaTMHOCKOM MHTyMMMM, MaTeMaTMKM HO BCOrfla CnOC06Hbl OTJIMHMTb 3Ty MHTyMMMKD OT 

flpyroM, 01UM60HHOM MHTyMMMM m ot flpyrMX, OLiJM6oHHbix MflOM. K co>KaneHMK), hot hm KonoKonbHMKa, 

KOTOpbIM 3BOHMT, HM CjDOHapMKa, KOTOpbIM BCnblXMBaOT, KOffla Mbi nOHMMaeM flOMCTBMTenbHO 
060CH0BaHH0e flOKa3aTenbCTBO. llopOM Mbi MO>KeM OLflyTMTb TaKyKD BCnblLUKy, B MOMOHT «3BpMKM», — M, 

TOM He Menee, oiuM6MTbCfl. M fla>Ke ecriM 5bi TeopMa npeflCKa3ana, hto cymecmeyem hokmm, ho 

3aMeHeHHblM panee C|DM3MHeCKMM MHflMKaTOp, COnpOBO>KflaK)LHMM MCTMHHyKD MHTyMI4MK) (ceMHac 3T0 

CTanoBMTCfl B BbicLueM CTenoHM HeB03M0>KHbiM), Mbi 6bi onpeflenoHHO HaiuriM ero none3HbiM, ho 3to Bce 
paBHO He 5bmo 6bi pasHOCMnbHO flOKa3aTenbCTBy Toro, hto otot MHflMKaTop pa5oTaeT. Hmhto ne 
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cnoco6HO flOKaaaib, hto oflHa>Kflbi eme nyHLuaa cjDM3MHecKafl Teopua He BbirecHUT reopnHS fleHpoyaa m 
He OTKpoer, hto npeflno>KeHHbiM HHflUKarop Bce-iaKH ne 6bm Hafle>KHbiM i/i hto cymecTByeT nyHLUi/iPi 
MHflUKaTop. TaKMM o6pa30i\/i, fla>Ke ecnn Mbi cflenaeivi see B03M0>KHbie ckmakm npeflno>KeHMK) nenpoysa, 
ecni/i Mbi Boo6pa3m\/i, hto oho mctuhho, m BsmaHeM na Mnp c era noamiuM, 3to Bce paBHO ne noMO>KeT 
HaM o6"bflCHMTb nofloapmejibHyK) onpefleneHHOCTb 3HaHi/ia, KOTopoe Mbi npnoGpeiaeM, aaHmviaacb 
MareMarnKOM. 

9] OTpaann nmub o6mMM CMbicn apryivieHTOB ReHpoyaa n era onnoHOHTOB. HmaTenb noMMer, hto, b 
cymHOCTM, Ha CTopone era onnoHenroB. OflnaKO fla>Ke ecnn npusHaib, hto reflennahCKoe 
flOKaaarenbCTBO lleHpoyaa ho flOKasbiBaei to, hto HaiN/iepeBaeTca flOKaaaTb, m Ka>KeTCfl HOBepoflTHbiM, 
HTO npeflno>KeHHaa mm HOBaa c|DH3MHecKafl Teopun o6"bflCHaeT to, hto HaMepeBaeTcn o5"bflCHMTb, 
lleHpoya, tbm ho Menee, npaB, hto modoe MnpoBoaapeHne, ocHOBaHHoe Ha cymecTByKJmeM KOHLienMnn 
HayHHoro pai4MOHani/i3Ma, cosflaeT aaflany fljia npuHSTbix ochob MaTeMaTHKH (min, KaK Bbipaann 6bi 3to 
nenpoya, Hao6opoT). 3to ApeBHaa aaflana, KOTopyro noflhfln nnaTOH, aaflana, KOTopaa, KaK noKasbiBaeT 
noHpoya, o5ocTpfleTCfl b cboto KaK TeopeMbi feflena, TaK m npuHunna Tbropunra. 3Ta aaflana sskhk}- 
HaeTCfl B cneflytomeM: OTKyAa mcxoamt MaTeMaTHHecKaa onpefleneHHOCTb b peanbHOCTH, cocToamePi m3 

Cj31/13MKM 1/1 nOHMMaOMOM 0 HOMOLMbK) HayHHblX MOTOflOB? B TO BpOMS KaK 6onblUMHCTBO MaTSMaTMKOB M 

cnsMnanMCTOB no BbiHucnuTsnbHOM tsxhuko npuHUMaKDT onpefleneHHOCTb MaTOMaTHHecKOM MHTynMnn 
KaK HOHTO, caMO C060M paayMeHoifleecfl, ohh ne Bocnpi/iHUMawT npo5neMy npuMnpenna 3Toro cjDaKTa c 
HayHHbiM MnpoBoaapeHneM Bcepbea. HeHpoya cepbesHO othocmtca k 3tom npo6neMe m npeflnaraeT 
pemeHne. Era npeflno>KeHMe npeflCTaBnneT nocTM>KMMbiM Mnp b onpefleneHHOM acneKTe, OTBepraeT 
CBepxtecTecTBOHHoe, npi/ianaoT Ba>KHOCTb TBopnecTBa flna MaTOMaTi/iKH, npunncbiBaoT o6"beKTMBHyK) 
peanbHOCTb KaK cfjuanHecKOMy Mupy, TaK m a5cTpaKTHbiM KaTerapujiM m BKnronaeT oSteflUHeHne ochob 

MaTOMaTHKM M CjDMaMKM. Bo BCOX 3TMX OTHOLUeHMflX 3 Ha STO CTOpOHB. 

□ocKOJibKy nonbiTKM Bpay3pa, rMnb6epTa, Renpoyaa m Bcex ocTanbHbix pemnTb cno>KHyK) aaflany 
RnaTOHa, bmammo, noTspneni/i neyflany, ctomt CHOBa BsmflHyTb na mhmmos HMcnpoBep>KeHne llnaTOHOM 

MflSH O TOM, HTO MaTOMaTHHeCKyK) MCTMHy MO>KHO nOJiyHMTb C nOMOLUbKD HayHHblX MBTOflOB. 

npe>Kfle Bcera, nnaTOH roBopuT naM, hto, nocKonbKy Mbi hmoom flocTyn TonbKO (cKa>KeM) k 
HecoBepiueHHbiM KpyraM, ananuT, nepea hmx Mbi hb CMO>KeM nonynnTb anaHne o coBspiueHHbix Kpyrax. A 

nOHOMy HST? TOHHO TaK >Ke MO>KHO 6bmO 6bl CKaaaTb, hto MN HS MO>KeM OTKpblTb aaKOHbl flBM>KeHHfl 

nnaneT, noTOMy hto y nac hst flocTyna k peanbHbiM nnaneTaM, a ecTb flocTyn TonbKO k mx 
i/i3o5pa>KeHnaM. (MnKBuaminfl 3to m roBopuna, m a o6"bflCHMn, noHOMy ona 0LiJn6anacb). TaK>Ke mo>kho 
6bino 6bi CKaaaTb, hto hobosmokho nocTponTb TOHHbie CTaHKH, noTOMy hto nepBbm TaKOM CTanoK 
npuLunocb 6bi CTponTb c noMombio neTOHHbix CTaHKOB. OrnflHyBLUMCb naaafl, mo>kho yBUflSTb, hto TaKaa 
KpnTMKa BbisBana OHSHb rpy6biM M3o6pa>KeHMeM npuHquna flSMCTBUfl nayKH (noflo6HbiM HHflyKTHBnaMy), 

KOTOpbm Bpflfl nH MO>KHO CHMTaTb yflMBMTenbHbIM, nOCKODbKy llnaTOH >KMn flO TOro, HTO Mbi Morni/i 5bl 

npnanaTb KaK nayKy. Ecnn, CKa>KeM, eflUHCTBeHHbm cnoco6 yanaTb HTO-nM5o o Kpyrax m3 onbiTa 
saKOKDHaeTca b tom, HTo6bi nccneflOBaTb TbicflHH ctsnanHecKnx KpyroB, a noTOM, na co6paHHbix flaHHbix, 
nonbiTaTbCfl cflenaTb KaKOM-TO BbiBOfl 06 mx a6cTpaKTHbix SBKnuflOBbix flBOMHUKax, to nnaTOH ynoBun 
cyTb. Ho ecnn Mbi coaflaflUM runoTeay, hto peanbHbie Kpyrn tohho onpefleneHHbiM o6paaoM noxo>KM Ha 
a6cTpaKTHbie, m OKa>KeMCfl npaBbi, to Mbi onpefleneHHO mokom yanaTb hto-jii/i5o 06 a5cTpaKTHbix 
Kpyrax, rnafln na peanbHbie. B reoMOTpuM EBKnufla nacTO ncnonbayKDT pucyHKH flna TOHHoro 
onpefleneHMfl reoMOTpuHecKOM aaflann nnn ee peiueHna. B TaKOM MOTOfle onucaHi/in cymecTByeT 
BoaMO>KHOCTb oluh6km, ecnn necoBepiueHCTBO KpyroB na pucyHKe ocTaBi/iT BnenaTneHi/ie, BBOflfliflee b 
aa5ny>KfleHne, — Hanpi/iMep, ecnn Ka>KeTCfl, hto flBa Kpyra KacawTca flpyr flpyra, xoTa Ha caMOM flene 
3Toro He npoMcxoflMT. Ho, noHSB OTHOLuenne Me>Kfly peanbHbiMn m coBepmeHHbiMn KpyraMU, mo>kho 
aKKypaTHO ncKnioHMTb Bce noflo6Hbie oium6km. A ne noHUMaa 3Toro OTHOLuenna, npaKTunecKH 

HOBOaMOKHO nOHflTb rOOMOTpHK) EBKnufla. 

Hafle>KHOCTb anaHi/ifl o coeepuueHHOM Kpyre, KOTopoe mo>kho nonynnTb na u3o6pa>KeHua Kpyra, 
nonHOCTbHD aaBucuT ot tohhoctm runoTeabi o tom, hto 3tm Kpyrn noxo>Ki/i flon>KHbiM o6paaoM. TaKan 
ri/inoTeaa b OTHOiueHHM c|3MaMHecKoro o6"beKTa (pucyhKa) 3KBMBaneHTHa c|Di/iai/iHecKOM Teopnn, m ee 
HeBoaMO>KHO anaTb onpefleneHHO. Ho 3tot cjDaKT (KaK yTBep>Kflan ilnaTon) ho MemaeT nayneHHK) 
coBepiueHHbix KpyroB i/ia onbiTa; oh flenaeT HeBoaMO>KHOM onpeflenennocTb. Oh ho flon>KeH 
paccTpaHBaTb HHKoro, kto mnoT ne onpeflenennocTb, a o6"bacHeHHfl. 

TeoMeTpnK) EBKni/ifla mo>kho a6cTpaKTHO ccjDopMynnpoBaTb 5ea pucyHKOB. Ho ncnonbaoBanne mmc|dp, 
6yKB i/i MaTeMaTunecKnx cuMBonoB b cuMBonnHecKOM flOKaaaTenbCTBe cnoco5HO nopofli/iTb HunyTb ne 
5onbLuyK) onpeflenennocTb, hom pi/icynoK no tom >Ke caMOM npuHnne. CuMBonbi — 3to TO>Ke 
c|3i/iaMHecKMe o6"beKTbi, — CKa>KeM, HepHnnbHbie nsTHa na 6yMare, — KOTopbie o6oanaHaK)T a5cTpaKTHbie 
o6"beKTbi. I/I onaTb Mbi nonnocTbio nonaraeMca na runoTeay, hto cjDnai/iHecKoe noBeflenne cuMBonoB 
cooTBeTCTByeT noBeflOHHK) o5oanaHaeMbix mmm a6cTpaKi4MM. CneflOBaTenbno, Hafle>KHOCTb Toro, hto 
Mbi yanaeM, Mannnynnpya 3tmmm ci/iMBonaMU, nonnocTbKD aaBucwT ot tohhocti/i Haujux TeopuM o5 mx 
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c|3M3MHecKOM noBeAeHMM M o noBeAeHi/iM Hami/ix pyK, rnaa m t.a., c noMOLMbio KOTopbix Mbi 
MaHnnyjinpyeM stumm cuMBonaiviM m Ha6nK)flaeM aa hmmm. 06MaHHi/iBbie nepHnna, i/i3-3a KOTopbix 
cjiynaMNbiM cumboji nsMeHun cbom BHeiuHMM Bi/ifl, Korfla Mbi He BUfleni/i aroro, — bo3mo>kho, nofl 
flMCTaHLiMOHHbiM ynpaBJieHneivi KaKoro-TO myTHUKa, o5naflaK)Lnero npaKTi/inecKOki peanM3ai4MeM BbicoKnx 
TexHonoruM, — BCKope BBeflyr Hac b 3a6ny>KfleHMe OTHOcmenbHO Toro, hto Mbi «onpeAeneHHO» 3HaeM. 

Tenepb flaBaPjie noBTopHO nccneAyeivi eme oflHO flonymeHne llnaTOHa: flonymeHne o tom, hto y nac 
Her flociyna k coBepmeHCTBy cjDM3MHecKoro ivinpa. Bo3mo>kho, oh npaB b tom, hto Mbi ho naPifleM 
coBepmeHHOM HecTH nnn cnpaBeflnnBocin, m oh kohohho npaB b tom, hto Mbi ne HawflOM 3aK0Hbi 
c|3M3MKM MDM MHO>KecTBO Bcex HaTypaJTbHbix Hucen. Ho Mbi MO>KeM HaMTH coBepmeHHyK) pyKy B 5pi/1fl>Ke 
i/inn coBepLueHHbiM xoa b a^hhom maxMaTHOM no3i/mnM. 3to boo paBHO, hto CKa3aTb, hto Mbi MO>KeM 
HaMTM cjDM3MHecKi/ie o5teKTbi i/UTM npoLieccbi, KOTopbie noriHOCTbK) o6naAaK)T CBOMCTBaMU tohho 
onpeAeneHHbix a5cTpaKi4MM. Mbi MO>KeM HaynnTbcn nrpe b maxMaTbi KaK c noMombio peanbHbix 
LuaxMaT, TaK m c noMombio coBepmeHHOki ct3opMbi maxMaT. Tot cjDaKT, hto koha cpyGMnn, ne ASJiaeT MaT, 
KOTopbiPi aBJifleTcn pe3ynbTaT0M 3Toro, Menee OKOHHaTenbHbiM. 

ilocKoribKy Bce 3to i/iMeeT mocto, coBepiueHHbiM OBKnuAOB Kpyr mo>kho CAenaTb AOCTynHbiM a^s^ 
HaiuMX HyBCTB. nnaTOH He oco3HaBan SToro, noTOMy hto oh He 3Han o cyiAecTBOBaHm/i Bi/ipTyanbHOM 
peanbHOCTi/i. He cocTaBUT oco5oro TpyAa 3anporpaMMMpoBaTb b renepaTopbi BnpTyanbHOM peanbHOCTH, 
0 KOTopbix pa3MbiLijnan b maBe 5, npaBuna reoMeTpi/in EBKnuAa, TaK hto nonb30BaTenb CMO>KeT 
nonyHMTb BnenaTneHne B3aMM0AeMCTBHfl c coBepiueHHbiM KpyroM. He HMen TonmnHbi, Kpyr 5bm 6bi 
HOBWAHMbiM, noKa Mbi TaK>Ke He MOAMc|3m4npoBanM 6bi 3aK0Hbi ohtmkm, aji^ SToro Mbi Mornn 6bi 
ocBemaTb ero, HTo6bi nonb30BaTenb 3Han, rAe oh naxoAHTca. (ilypucTbi, bo3mo>kho, npeAnonnn 6bi 
o6oMTHcb 5e3 3Toro AeKopupoBaHun). IVIbi Mornn 6bi CAenaTb 3tot Kpyr TBepAbiM m nenpoHMLiaeMbiM, m 
nonb30BaTenb Mor 6bi npoBepnTb ero CBOMCTBa c noMoiubK) TBepAbix, HenpoHnqaeMbix HHCTpyMeHTOB, 
a TaK>Ke cpeACTB M3MepeHMfl. BnpTyanbHbie LUTaHreHMupKynn HMenn 6bi coBepiueHHyio KpoMKy 
ToniAMHOM c ne3BMe HO>Ka, TaK hto ohm Mornn 6bi tohho n3Mepi/iTb nyneByio TonmnHy. nonb30BaTenio 
MO>KHO 6bmo 6bi no3BonMTb «HapncoBaTb» eu^e Kpyrn nnn Apyrne reoMeTpuHecKne c|3i/irypbi b 
cooTBeTCTBMM c npaBUfiaMM reoMOTpuM EBKJTHAa- Pa3Mepbi HHCTpyMeHTOB M caMoro nonb30BaTena 
MO>KHO 6bmo 6bi perynnpoBaTb no >KenaHHK), HTo6bi o5ecneHHTb npoBepKy npeACKa3aHMM reoMeTpunec- 
KMX TeopeM B nK)6oM MacLiJTa6e, CKonb yroAHO ManoM. B Ka>KAOM cnynae nepoAannbiM Kpyr Mor 6bi 
pearnpoBaTb tohho TaK >Ke, KaK Kpyr, onpeAeneHHbm b aKcuoMax EBKni/iAa. TaKUM o6pa30M, na ochobo 
coBpeMOHHOM HayKM Mbi Aon>KHbi CAenaTb bhboa, hto b 3tom OTHomeHnn nnaTOH Mbicnun Hao5opoT. 
IVlbi Moxe/w BocnpuHflTb coBepmenHbie Kpyrn b ctDM3MHecK0M peanbHOCTi/i (T.e. b BnpTyanbHOM 
peanbHOCTM); ho Mbi HHKorAa ne BocnpuMeM mx b o6nacTM OopM, nocKonbKy, ecnn m mo>kho CKa3aTb, 
HTO TaKaa o6jiacTb cymecTByeT, Mbi Hi/iKaK ee ne BocnpuHUMaeM. 

l/lAea llnaTOHa o tom, hto ctDM3HHecKaa peanbHOCTb coctomt m3 HecoBepmeHHbix Koni/iPi a6cTpaKi4MM, 
ceroAHfl cnynawHO Ka>KeTca Hpe3MepH0 aci/iMMeTpuHHoPi no3m4MeM. KaK m llnaTOH, Mbi Bce eu^e my^asM 
a5cTpaKi4MM paAn mx caMMX. OAHaKO b nayKe nocne TanMneo m b Teopm/i BnpTyanbHOM peanbHOCTi/i Mbi 
TaK>Ke paccMaTpuBaeM a5cTpaKi4MM KaK cpeACTBO noHUMaHMfl peanbHbix nnn ncKyccTBeHHbix 
cpuaw-iecKux KaTeropuPi, m b 3tom KOHTOKCTe Mbi CHUTaeM caMO co6om pa3yMeioiAMMCfl, hto a6cTpaKi4m/i 
noHTM BcerAa ABnaioTca npu6nu}KeHuaMU hctmhhom ctDM3MHecK0M cuTyaMnn. TaKUM o6pa30M, necMOTpa 
Ha TO, HTO nnaTOH CHMTan 3eMHbie Kpyrn, napucoBanHbie na necKe, npM6nM>KeHHflMM ncTUHHbix 
MaTOMaTMHecKnx KpyroB, coBpeMeHHbm c|di/i3mk nocHWTan 5bi MaTeMaTunecKUM Kpyr nnoxnM 
npM6nM>KeHi/ieM hctmhhom c|3opMbi nnanoTapHbix op6MT, aTOMOB m APyrux c|3i/i3MHecKMX o6"beKTOB. 

ilpi/i ycnoBMi/i, HTO BcerAa 6yAeT cymecTBOBaTb B03M0>KH0CTb BbixoAa m CTpon renepaTopa 
Bi/ipTyanbHOki peanbHOCTH nnn ero nonb30BaTenfl, mo>kho nn ASMCTBHTenbHO roBopnTb o AOCTM>KeHMM 
coBepmeHHOM nepoAann esKnuAOBa Kpyra b BnpTyanbHOM peanbHOCTH b cooTBeTCTBHi/i c HopMaMi/i 
MaTOMaTMHecKOM onpeAeneHHOCTM? Mo>kho. Hmkto ho npoTOHAyoT na to, hto caMa MaTOMaTi/iKa 
CBo5oAHa OT HeonpeAeneHHOCTH maKoao pop,a. IViaTeMaTHKH MoryT 0LUM5MTbca b BbiHucneHnn, 
i/icKa3MTb aKCMOMbi, CAenaTb onenaTKH npn M3no>KeHm/i CBoew co6cTBeHHOM pa5oTbi m t. a- IVlbi 
npoTOHAyeM na to, hto, aa ucKnioHeHueM apySbix oluu6ok, mx BbiBOAbi 6e30iuM5oHHbi. Tohho TaK >Ke 
renepaTop BnpTyanbHow peanbHOCTH, pa6oTaa Aon>KHbiM o5pa30M b cootbotctbhi/I co cboi/imi/i 
TexHMHecKMMM xapaKTepucTMKaMi/i, B coBepmeHCTBe nepeAan 6bi coBepmeHHbm eBKnuAOB Kpyr. 

nOA06HblM 05pa30M Mbi MOrnH 6bl B03pa3MTb, HTO Mbi HI/lKOrAa He MO>KeM TOHHO CKa3aTb, KaK 

noBOAST ce6fl renepaTop BnpTyanbHOM peanbHOCTH noA ynpaBnenneM rshhom nporpaMMbi, noTOMy hto 

3T0 3aBMCl/IT OT C|DyHKI4HOHMpOBaHMfl MaLUMHbl M, B KOHeHHOM CHOTO, OT 3aKOHOB 4)M3I/IKM. IIOCKOnbKy HaM 

He AaHO c nonnow yBepoHHOCTbK) 3HaTb 3aK0Hbi c|dh3mkm, Mbi ne MO>KeM tohho 3HaTb, hto ManinHa 
AeMCTBHTenbHO nepeAaoT reoMOTpnK) EBKnuAa. I/I onaTb, hmkto ne OTpuqaeT, hto HenpeABHASHHbie 
c|3M3MHecKMe flBnoHna — CTanyT nn ohm cnoACTBueM HeM3BecTHbix 3aKOHOB c|dm3mkh, nnn npocTO 
3a6oneBaHMn M03ra uni/i o6MaHHMBbix Hepnun — MoryT c6MTb MaTeMaTHKa c npaBunbHoro nyTH. Ho 
ecnn 3aKOHbi cjDM3i/iKH HaxoA^Tca b cooTBOTCTByKDmux OTHOLueHMflx, KaK Mbi M nonaraeM, to renepaTop 
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Bi/ipiyanbHOM peanbHOCTH b coBepiueHCTBe MO>KeT cflenaib cbok) pa6oTy, fla>Ke HecMOTpa Ha to, hto Mbi 
He MO>KeM onpefleneHHO anarb, hto oh sto flenaeT. Sflecb cneAyeT nposBHTb BHUMaTenbHOCTb, HTo6bi 
He nepenyTaTb flBa Bonpoca: MoxeM nu Mbi 3Hamb, hto MaiuMHa BnpTyanbHOM peanbHOCTi/i nepeflaoT 
coBepiueHHbiM Kpyr; m deucmeumenbHO jim ona nepeflaoT ero. IVlbi ne MO>KeM tohho snaTb sto, ho 3to hm 
Ha MOTy He yivieHbLuaeT coBepmeHCTBO Kpyra, KOTopbiPi cjDaKTHHecKH nepeflaoT Maujuna. 5=1 Bepnycb k 
3T0My Ba>KHOMy paannHMK) — Me>Kfly coBepiueHHbiM anaHneivi (onpeAeneHHOCTbio) OTHOcnTenbHO KaKOM- 
nM6o KaTeropnn, n «coBepiueHCTBOM» caMOM KaTeropnn — onenb CKopo. 

flonycTMM, HTO wibi HaiviepeHHO MOflMcjDMLii/ipyeM nporpaMMy, nepeflaroinyK) reoMeTpmo EBKnufla, TaK, 
HTO renepaTop BnpTyaJibHoPi peanbHOCTH no-npe>KHeMy 6yfleT nepeflaBaTb Kpyrn flocTaTOHHO xopomo, 
HO Menee, hom coBepiueHHO. PasBe Mbi He CMornn 6bi cflenaTb KaKou-nu6o BbiBOfl o coBepmeHHbix 
Kpyrax, omymafl 3Ty HecoBepiueHHyK) nepeflany? 3to noriHOCTbio saBuceno 5bi ot Toro, 3Hani/i 5bi Mbi, b 
KaKMX OTHOiueHMflx 6bma naMeHena nporpaMMa nnn hbt. Ectim 6bi Mbi 3to anann, Mbi Momn 6bi c 
onpefleneHHOCTbK) pemnTb (aa ncKJiroHeHneM rpy6bix oium5ok m T.fl.), KaKne acneKTbi omyineHUM, 
nonyneHHbix nawi/i BHyTpi/i MamnHbi, npeflCTaBnann coBepLueHHbie Kpyrn tohho, a KaKne hotohho. I/I b 
3T0M cjiynae ananne, KOTopoe Mbi npnoGpenn TaM, 5bmo 6bi TaK >Ke Hafle>KHO, KaK m nioGoe anaHne, 
KOTopoe Mb! npi/io6penM 6bi, ncnonbsyfl npaBi/inbHyio nporpaMMy. 

ripedcmaenaff Kpyrn, Mbi ocymecTBJifleM nepeflany b BnpTyanbHoPi peanbHOCTH noHTH TaKoro >Ke 
pofla B CBOOM Moare. npuHnna Toro, noneMy stot cnoco6 MbiLunenna o Kpyrax ne 6ecnone3eH, coctomt 

B TOM, HTO Mbi MO>KeM C03flaTb TOHHblO TOOpUM O TOM, KaKMMM CBOMCTBaMM COBepLUeHHblX KpyrOB 

o6naflaK)T Boo6pa>KaeMbie naMU Kpyrn, a KaKHMH neT. 

i/lcnonbsya coBepmeHHyK) nepeflany b BnpTyanbHOM peanbHOCTH, Mbi Mornn 6bi nonynnTb 
BnenaTneHne o luecTM nfleHTUHHbix Kpyrax, KOTopbie KacaioTCfl kpomkm ceflbMoro nflOHTUHHoro mm Kpyra 
B nnocKOCTi/i, ne nepoKpbiBaa flpyr flpyra. 3to BnenaTneHne npn noflo6Hbix o6cTOflTenbCTBax 6bmo 6bi 
3KBMBaneHTHO TOHHOMy flOKaaaTejibCTBy bo3mo>khoctm TaKOM CMTyaMMM, noTOMy hto reoMeTpuHecKne 
CBOMCTBa nepeflaHHbix cjDopM 6bmM 6bi a6conK)THO nfleHTUHHbi reoMeTpi/inecKUM CBoPicTBaM 
a6cTpaKTHbix c|3opM. Ho TaKOM BUfl «npaKTMHecKoro» Bsai/iMOflewcTBua c coBepmenHbiMn c|3opMaMi/i ne 
cnoco5eH flaTb ececmopoHHee SHanne reoMOTpuM EBKni/ifla. BonbLuaa nacTb HHTopecHbix TeopoM 
OTHOCMTCfl He K oflHOM reoMOTpMHecKOM cjsopMe, a K SecKOHeHHbiM KfiaccaM reoMeTpuHecKMX c|3opM. 
HanpuMep, cyMMa yrnoB nK)6oro TpeyronbHUKa EBKnufla paBHa 180°. IVlbi MO>KeM M3MepMTb OTflenbHbie 
TpeyronbHMKH c coBepmeHHOM TOHHOCTbKD B BnpTyanbHOki peanbHOCTH, ho fla>Ke b BnpTyanbHOM 
peanbHOCTM mn ho MO>KeM M3MepMTb Bce TpeyronbHMKM, m nosTOMy Mbi ne MO>KeM npoBepi/iTb TeopoMy. 

KaK >Ke Mbi MO>KeM ee npoBopnTb? IVIbi flOKa3biBaeM ee. TpaflUMHOHHO flOKaaaTenbCTBO onpeflennKDT 
KaK nocneflOBaTenbHOCTb yTBep>KfleHi/iM, yflOBneTBopflKJLflux caMOOHeBUflHbiM npaBi/inaM BbiBOfla, ho 
HeMy c|3M3MHecKM OKBUBaneHTOH npou,ecc flOKa3aTenbCTBa? HTo6bi flOKa3aTb yTBep>KfleHMe o 
6ecK0HeHH0 6onbLiJOM KonnHecTBe TpeyronbHUKOB cpa3y, mn nccneflyeM onpeflenennbie c|3M3i/iHecKi/ie 
o6"beKTbi (b flaHHOM cnynae cuMBonbi), KOTopbie o6naflaioT o6LflMMH CBOMCTBaMU c LienbiM KnaccoM 
TpeyronbHMKOB. HanpuMep, Korfla npn Haflne>KaiflMX o6cTOflTenbCTBax Mbi Ha6nioflaeM cuMBonbi 
«AABC=ADEFy> (t. e. «TpeyronbHMK ABC K0Hrpy3HTeH TpeyronbHUKy DEF»), Mbi flenaoM BbiBOfl, hto 
Bce TpeyronbHMKH 1/13 KaKoro-TO onpeflensHHoro KOHKpeTHbiM o6pa30M Knacca Bcerfla mmoiot Ty >Ke 
caMyKD cjjopMy, hto m cooTBeTCTByKDinne mm TpeyronbHMKM m3 flpyroro Knacca, onpefleneHHoro Mnane. 
«Haflne>KaLHMe o6cTOflTenbCTBa», KOTopbie npMflaioT 3T0My BbiBOfly CTaTyc flOKa3aTenbCTBa, 

3aKnK)HaK)TCfl, rOBOpa fl3blK0M C|DM3MKM, B TOM, HTO CMMBOTIbl nOflBTIflKJTCfl Ha CTpaHMLie nofl flpyrMMM 
CMMBOnaMM (HOKOTOpbie M3 KOTOpblX npeflCTaBTiaiOT aKCMOMbI reOMOTpMM EBKJIMfla), M nopflflOK 

noflBJieHMfl CMMBonoB cooTBOTCTByeT onpefleneHHbiM npaBMnaM, a mmohho, npaBMnaM BbiBOfla. 

Ho KaKMMM npaBMJiaMM BbiBOfla naM cneflyoT nonb30BaTbCfl? 3to Bce paBHO, hto cnpocMTb, KaK 
cjieflyoT 3anporpaMMMpoBaTb renepaTop BMpTyanbHOM peanbHOCTM flna nepeflaHM MMpa reoMOTpMM 
EBKJIMfla. Otbot b TOM, HTO Hy>KHO Mcnonb30BaTb TO npaBuna BbiBOfla, KOTopbie, flnn namero nyHiuero 
noHMMaHMfl, 3acTaBflT HaLUM CMMBonbi BecTM ce6fl B yMecTHOM CTensHM KaK a5cTpaKTHbie KaTeropMM, 

KOTOpbie OHM 0603HaHai0T. KaK Mbi MO>KeM 6blTb yBSpOHbl, HTO OHM 5yflyT BeCTM Ce6fl MMOHHO TaK? A Mbi 
M He MO>KeM 5blTb yBOpOHbl B 3T0M. npeflnonO>KMM, HTO HeKOTOpbie KpMTMKM B03pa>KaiOT npOTMB HaiilMX 
npaBMTI BbiBOfla, nOTOMy hto ohm CHMTaKDT, HTO HaLUM CMMBOnbl 5yflyT BeCTM ce5fl OTJIMHHO OT 

a6cTpaKTHbix KaTeropMM. IVIbi ne MO>KeM hm BSbiBaTb k aBTopMTOTy ApMCTOTenn mjim llnaTOHa, hm 
flOKa3aTb, HTO HaiuM npaBMJia BbiBOfla 5e30iuM5oHHbi (3a MCKTiKDHeHMeM TeopeMbi feflena, 3to npMBeno 
5bi K 5ecK0HeHH0My perpeccy, m6o cnanana naM npMLunocb 6bi flOKaaaTb o6ocHOBaHHOCTb caMoro 
MeTOfla flOKa3aTenbCTBa, Mcnonb3yeMoro naMM). He MO>KeM Mbi m naflMOHHO CKa3aTb KpMTMKaM, hto y 

HMX HTO-TO He B nopflflKO C MHTyMUMeM, nOTOMy HTO HaUia MHTyMMMa rOBOpMT, HTO CMMBOJlbl 6yflyT 

KonMpoBaTb a6cTpaKTHbie KaTeropMM b coBepmeHCTBe. Bce, hto Mbi MO>KeM cflenaTb, — 3to oGtacHMTb. 
IVlbi flon>KHbi oGtacHMTb, noneMy Mbi flyMaoM, hto npM onpeflenennbix o6cTOflTenbCTBax CMMBonbi 5yflyT 
BecTM ce6fl >KejiaeMbiM o6pa30M b cootbotctbmm c BbicKa3aHHbiMM naMM npaBMnaMM. A kpmtmkm MoryT 
o6"bacHMTb, noHOMy ohm npeflnoHMTawT TeopMK), KOHKypMpyroLflyio c nameM. Pacxo>KfleHMe bo mhohmsx 
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OTHOci/iienbHO flsyx laKnx reopuM — 3to hbctmhho pacxo>KAeHMe bo MHeHnax OTHOcmenbHO 
Ha6nK3flaeMoro noBefleHi/in c|3i/i3HHecKMX o6teKTOB. TaKoro pofla pacxoKfleHna Moryi 6biTb aflpecoBaHbi 
HopManbHbiMM MeioflaMM HayKH. MHorfla ohm nerKO paapemmvibi, a HHorfla — hot. flpyroM npuHUHOM 
noflo6Horo pacxo>KAeHna MO>KeT CTaib KOHMenryanbHbm kohcIdjii/Ikt, CBaaaHHbm c npupoflOM caivinx 
a6cTpaKTHbix Kaieropi/iM. I/I BHOBb fleno aa KOHKypupyrommviM o6"bacHeHi/iflMi/i, Ha 3tot paa oetac- 
HeHMflMM He c|3M3MHecKMX oetoKTOB, a a5cTpaKTHbix KaieropuM. J1m6o Mbi npi/iflOM K o6meMy noHniviaHMK) 
CO CBOMMM KpnTMKaMM, nv\6o comacMMCfl, HTO roBopmvi 0 AByx paani/iHHbix a6cTpaKTHbix o5"beKTax, nM5o 
Boo5Lne He npufleM k comacnK). Her HHKaKi/ix rapanrnM. TaKnivi o6pa30M, b npoTMBonono>KHOCTb 
TpaflMMMOHHOMy y6e>KAeHMK), cnopbi b MareiviaTMKe ne BcerAa mo>kho paapemnTb c noMoinbio 

MCKTlKDHMTenbHO MeTOflOJIOrHHeCKHX cpeflCTB. 

Ha nepBbiM Bsmafl, xapaKiep TpaflUMHOHHoro ci/iMBonnHecKoro flOKaaaienbCTBa Ka>KeTcsq BecbMa 
OTnuHHbiM OT xapaKTepa «npaKTi/iHecKoro» Bi/ipryanbHoro flOKaaaienbCTBa. Ho renepb Mbi BUflmvi, hto 
OHM OTHOcflTca flpyr k flpyry raK >Ke, KaK BbiHucneHUfl OTHOcarcfl k clDManHecKmvi aKcneprnvieHTaivi. J1k)6om 
c|DM3MHecKMM aKcnepMMeHT MO>KHO paccMaTpuBaib KaK BbNMCJieHne, 1/1 nK)6oe BbiHucneHne — KaK 
c|3M3MHecKMM SKcnepi/iMeHT. B 060MX BMflax AOKaaarenbCTBa cjDManHecKHMM KaieropuflMM (nesaBucmvio or 
Toro, HaxoA^Tca ohh b BnpryanbHOM peanbHOCTH nnn hot) MannnynnpyioT b cooTBeicTBHn c 
npaBunaMM. B o5oi/ix BHAax flOKasarenbCTBa ct3i/i3HHecKi/ie KaTsropnn npeflCTaBnnK)! HHTepecyiomMe nac 
a6cTpaKTHbie Kaieropm/i. M b o6omx cnynanx Hafle>KHOCTb flOKasaienbCTBa saBi/icuT ot mctmhhoctm 
TeopuM o TOM, HTO ci3M3M4ecKMe M a6cTpaKTHbie Kareropi/ii/i flePicTBMTenbHO mvieioT cooTBeicTByKDmne 

CBOMCTBa. 

Ma BbiLueM3no>KeHHoro paccy>KfleHMfl TaK>Ke mo>kho yBi/ifleib, hto flOKasaienbCTBO — sto cfjuanHecKuPi 
npou,ecc. B fleMCTBi/iienbHOCTH, flOKaaaienbCTBO — sto paanoBHAHOCTb BbiHucneHUfl. «floKa3aTb» 
BbicKasbiBanne 3HaHi/iT ocymecTBi/iTb BbiHucneHne, KOTopoe, 6yAyHH BbinoriHeHHbiM npaBunbHO, 
ycTanaBnuBaeT ncTUHHOCTb BbicKasbiBannfl. Mcnonbaya cnoBO «AOKa3aTenbCTBO» p,m o6o3HaHeHMfl 
odteKma, nanprnviep, reKcra, nanncaHHoro HepHi/inaMU na 6yi\/iare, Mbi HMeeM b BHAy, hto 3tot o5"beKT 
MO>KHO McnonbsoBaTb B KanecTBe nporpaMMbi a^^ BoccosAaHUfl BbNucnenna cooTBercTByKDiAero Bi/iAa. 

CneAOBaienbHO, hm MaTeMaTHHecKne leopeMbi, hm npoqecc MareMaTWHecKoro AOKaaarenbCTBa, hm 
BneHaineHne o MareMaTHHecKOM HHTynui/in ho noATBep>KAaeT HHKaKyio onpeAeneHHOCTb. Hmhto ne 
noATBep>KAaeT ee. Name MareMaTMHecKoe ananne, laK >Ke KaK m Hame nayHHoe anaHne, MO>KeT 5biTb 
rnySoKMM m mnpoKUM, MO>KeT 5biTb neynoBUMbiM n yAUBmenbHO oetacHHTenbHbiM, mokbt 6biTb 
npuHSTbiM 6e3 pasHomacuM; ho oho ho mokst 6biTb onpeAeneHHbiM. Hukto ho mokst rapaHTupoBaib, 
HTO B AOKaaaienbCTBe, KOTopoe panee CHuranocb o6ocHOBaHHbiM, OAHa>KAbi He o5Hapy>KaT my5oKoe 
HeAopaayMOHne, KaaaBLueeca ecrecTBeHHbiM n3-3a panee HecoMHOHHoro «caMOOHeBMAHoro» 
AonymeHMfl o cjDnanHecKOM Mupe, nnn o5 a5cTpaKTH0M Mupe, nnn 06 OTHOLueHnn HOKOTopbix 
c|3M3MHecKMX M a6cTpaKTHbix KaieropuM. 

l/lMeHHO TaKoe OLUi/i6oHHoe, caMooneBHAHoe AonymeHi/ie npuBeno k TOMy, hto caMy reoMerpnK) 
01UM60HH0 KTiacci/iclDMMMpoBanM KaK pasAen MareMaTHKH b Tenenne Asyx TbicflHeneruM, npnennanTenbHO 
c 300 roAa ao h.3., KorAa Ebkhma Hanncan cbom rpyA «3neMeHmbi», p,o AeBflTHaAMaioro BOKa (a b 
HOKOTopbix cnoBapflx M LUKonbHbix yHe6HMKax AO ceroAHaLUHsro ahs). reoMerpi/ifl EBKnuAa 
ccjDopMMpoBana nacTb i/iHTymim/i nio6oro MaTSMarnKa. B kohohhom CHere, HOKOTopbie MareMaTHKH 
Hanann coMHeBaibcn b caMooneBHAHOCTi/i, b nacTHOCTM, oahom na aKcuoM EBKnuAa (raK nasbiBaoMOM 
«aKCMOMbi 0 napannenbHbix»). CnaHana ohm hs coMHeBanncb b mctmhhoctm 3tom aKCMOMbi. FoBopnT, 
HTO BeriMKMM HeMSMKMM MaTOMaTMK Kapfi OpMAPMX faycc 6bm nepBbiM, kto noABepr ee npoBepKe. 
AKCMOMa o napannenbHbix Heo5xoAMMa npM AOKaaaTenbCTBe Toro, hto cyMMa yrnoB TpeyronbHMKa 
cocTaBnneT 180°. JlereHAa macMT, hto b coBepmeHHOM coKpeTHOCTM (Ma-aa 6oaaHM 6biTb ocMeflHHbiM) 
Payee paaMecTMJi cbomx accMCTOHTOB c c|30HapflMM m TeoAonnTaMM na BepiuMHax Tpex xojimob, HTo6bi 
B5nMaM MaMepMTb BepiuMHbi caMoro 6onbiuoro TpeyronbHMKa. Oh ho o6Hapy>KMn hmkbkmx OTKnoHOHMM ot 
npoACKaaaHMM EBKTiMAa, OAHaKO Tenepb Mbi anaoM, hto oto npoMaoiujio noTOMy, hto ero MHCTpyMOHTbi 
He o6naAanM AOCTaTOHHOM HyBCTBMTenbHOCTbK). (C reoMeTpMHecKOM tohkm apenwa OKpecTHOCTb Somtim 
OKaabiBaeTCfl AOBonbHO naccMBHbiM MecTOM). 06iAafl TeopMfl OTHOCMTenbHOCTM SMHtuTOMHa BKJiroHana 
HOByKD TeopMK) rooMOTpMM, KOTopafl npoTMBopoHMna reoMSTpMM EBKJiMAa M 6bma AOKaaana 
aKcnepMMOHTanbHO. CyMMa yrnoB peanbHoro TpeyronbHMKa b ASMCTBMTenbHOCTM He o6aaaTenbHO 
cocTaBnneT 180°: MCTMHHan cyMMa aaBMCMT ot rpaBMTaqMOHHoro nonn BHyTpM aToro TpeyronbHMKa. 

BecbMa noxo>Kafl oiuM5oHHafl KnaccMc|3MKai4Mfl 6bina BbiaBana cJayHAaMeHTanbHOM olum6kom 

OTHOCMTenbHO CaMOM npMpOAbI MaTeMaTMKM, KOTOpytO MaTOMaTMKM AOnyCKanM C aHTHHHblX BpOMOH, a 

MMOHHO, HTO MaTOMaTMHecKoe aHaHMS 6onee onpsAensHHO, hom KaKaa-nM6o APyraa cfjopMa anaHi/ia. 
TaKafl oiuM6Ka ne ocTaBnasT Bbi6opa KnaccMc|DMKai4MM TeopMM AOKaaaTsnbCTBa, KpoMe KaK nacTM 
MaTOMaTMKM, HOCKonbKy MaTOMaTMHecKafl TeopeMa ne mokot 5biTb onpeAenennoM, ecnM TeopMfl, 
noATBep>KAaK)LAafl motoa ee AOKaaaTenbCTBa, caMa no ce6e HeonpeAenenna. Ho KaK Mbi TonbKO hto 
BMAenM, TeopMfl AOKaaaTenbCTsa ne ABnaeTcn paaAenoM mbtombtmkm — ona aBnaeTca nayKOM. 
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floKaaarejibCTBa He a6cTpaKTHbi. He cymecTByeT a6cTpaKTHoro flOKaaaienbCTBO Hero-nn6o, laK >Ke, KaK 
He cymecTByer a6cTpaKTHoro BbNucneHna Hero-nM5o. KoneHHO, mo>kho onpeflejimb Knacc a6cTpaKTHbix 
KaieropuM m HasBaib mx «A0Ka3aTenbCTBaMM», ho stm «flOKa3aTenbCTBa» He Moryr nofliBepflHTb 
MareMaTMHecKMe yTBep>KfleHna, noTOMy hto mx HeB03MO>KHO yBUfleib. Ohm Moryi y6eflMTb Koro-nM6o b 
MCTMHHOCTM BbicKasbiBaHna He 6ojiee, neivi a6cTpaKTHbiM reneparop BnpryajibHOM peanbHOCTH, KOTopbiM 
c|3H3MHecKM He cymecTsyeT, MO>KeT y6eAHTb moAew, hto ohm Haxoflaicn b flpyroM cpefle, nnn 
a6cTpaKTHbiM KOMHbKDTep MO>KeT pa3no>KMTb Ha MHO>KMTenM HMcno. IVjareiviaTHHecKaa «Teopi/ifl 
flOKa3aTenbCTB» ne mviena 6bi HHKaKoro OTHOiueHi/ia k TOMy, KaKne MaieMaTMHecKne ncTi/iHbi i\/io>kho i/inn 
Henb3fl fl0Ka3aTb b fleMCTBmenbHOCTH, tohho raK >Ke, KaK reopua a6cTpaKTHoro «BbNMcneHMa» ne 
mvieer HHKaKoro OTHomeHUfl k TOMy, hto MaieMaTHKH — nnn kto-to eine — Moryi nnn ne Moryr 
BbiHMcnuTb B peanbHOCTM, no KpawHOM wiepe, ecni/i ne cymecTByer OTflenbHOM aMnnpuHecKOM npuHUHbi 
CHMTaTb, HTO a5cTpaKTHbie «BbiHMcneHi/ifl» B 3T0M TeopuM noxo>KM Ha peanbHbie BbiHucneHUJi. BbiHuc- 
nenna, BKnKJHan m oco6bie BbiHucneHUfl, KBannctDHMnpyeivibie KaK A0Ka3aTenbCTBa, — 3to c|DH3MHecKMe 
npoLieccbi. Teopufl flOKasaienbCTB roBopm o tom, KaK o6ecneHHTb, HTo5bi sth npoueccbi npaBunbHO 
MMMTupoBann a6cTpaKTHbie Kareropnn, KOTopbie ohm flon>KHbi mvinTupoBaTb. 

TeopeMbi rep,ena nasbiBann «nepBbiMM HOBbiMn reopeMaiviM hmctom nornKH sa flBe Tbicann neT». Ho 
3T0 He TaK: reopeivibi feflena roBopnT o tom, hto mo>kho, a hto Henb3fl flOKa3aTb, a flOKa3aTenbCTBO — 
3T0 cjDM3MHecKMM npoMecc. B ToopuM flOKa3aTenbCTBa HOT Hi/iHero, HTO Kacanocb 5bi TonbKO hmctom 
nornKi/i. HoBbiM cnoco6 flOKa3aTenbCTBa fefleneivi o5lhhx yTBep>KfleHMM o flOKasaTenbCTBax 3aBnci/iT ot 
onpefleneHHbix AonymennPi o tom, KaKHe ctDi/isnnecKne npoLieccbi MoryT nnn ne MoryT npeflCTaBHTb 
a6cTpaKTHbiM cjaaKT TaK. hto HaGnioflaTenb CMO>KeT o6Hapy>KMTb era m y6eflHTbCfl, 5naroflapa OMy. 
feflenb nepeBen TaKne flonymeHun b abhoo m Bbipa>KeHHoe HeBep5anbH0 flOKa3aTenbCTBO cbomx 
pesynbTaTOB. Ero pe3ynbTaTbi 6bmM caMooneBUflHO flOKa3aHHbiMM ne noTOMy, hto 6b\nv\ «hmcto 
nornHecKHMH)), a noTOMy, hto MaTeMaTHKH Hamnn 3jv\ flonymeHun caMOOHeBUflHbiMM. 

OflHO M3 cflenaHHbix TefleneM flonymenuM 6bmo TpaflUMHOHHbiM: flOKa3aTenbCTBO MO>KeT mvioTb 
TonbKO KOHeHHoe HMcno 3TanoB. i/lHTynTHBHoe flOKa3aTenbCTBO 3Toro flonymeHun coctomt b tom, hto 
Mbi KoneHHbie cymecTBa m HHKorfla ne CMornn 6bi nocTHHb 5yKBanbH0 6ecKOHeHHoe hmcho 
yTBep>KfleHi/iM. KcTaTH, mmchho 3Ta MHTynunfl CTana npuHUHOM 6ecnoKoi?icTBa MHorux MaTeMaTHKOB, 
Korfla B 1976 roAy KenneT 3nnen i/i Bonbc|3raHr XaKen ncnonbsoBann KOMnbKDTep flna flOKa3aTenbCTBa 
3HaMeHMT0M «mnoTe3bi HOTbipex i4BeT0B» (o tom, HTO, Mcnonb3yfl Bcero HOTbipe pa3Hbix qBOTa, nK)6yK) 
KapTy, HapucoBaHHyio na nnocKOCTH, mo>kho pacKpacnTb TaK, hto HHKaKne flBa npuMbiKatoLMUx paPioHa 
He 6yflyT HMeTb oflnnaKOBbm hbbj). llporpaMMa Tpe6oBana cothm nacoB MamnHHoro BpeMOHn, hto 
03HaHano, hto 3Tanbi flOKa3aTenbCTBa, ecnn oho 6bmo 6bi 3ani/icaH0, ne CMor 6bi npoHHTaTb hm oflHH 
HenoBOK 3a mhofo >KH3HeM, He roBopn y>Ke o tom, HTo6bi npi/i3HaTb ero caMOOHeBUflHbiM. «CneflyeT nn 
BocnpuHMMaTb cnoBO KOMnbioTepa KaK to, hto rnnoTe3a HOTbipex MBeTOB flOKa3aHa?» — 3aflaBanMCb 
BonpocoM CKenTMKM — xoTfl MM M B roTioBy HMKorfla He npuxoflnno cocTaBHTb KaTanor Bcex HMnynbcoB 
Bcex HevipoHOB CBoero co6cTBeHHoro M03ra npn npi/iHATHn OTHOcnTenbHO «npocToro» flOKa3aTenbCTBa. 

TaKoe >Ke 5ecnoKOMCTBO MO>KeT noKa3aTbCfl 6onee onpaBflannbiM, 6yflyHM npuMenenHbiM k 
npeAnonaraeMOMy peiueHMK) c 6ecK0HeHHbiM hmcjiom 3TanoB. Ho hto TaKoe «3Tan» m hto TaKoe 
«6ecK0HeHHbiM»? B hstom BeKe flo h.3. Sohoh m3 3neM na ocHOBe noxo>KeM i/iHTymim/i npmueji k 
BbiBOfly, Mto Axunnec HHKorfla ne o5roHMT nepenaxy, ecnn y nepenaxn 6yfleT npenMymecTBO na 
CTapTe. KaK-Hi/iKaK, k TOMy BpoMenn, Korfla Axi/innec nopaBHaeTcn c nepenaxoM, ona eme HeMHO>KKO 
npoflBi/ineTCfl Boepefl. K TOMy BpeMOHn, Korfla oh flocTurneT amou tohkm, ona npoflBuneTCfl eine nyTb- 
HyTb M TaK do 6ecKOHeHHOcmu. TaKUM o6pa30M, 3Ta npoLieflypa «o6roHa» noTpe6yeT ot Axi/inneca 
BbinonneHi/ifl 6ecKOHeHHoro KonnHecTBa STanoB o6roHa, KOTopoe oh, 6yflyHH KonennbiM cymecTBOM, 
npeAnono>Ki/iTenbHO BbinonnnTb ne CMO>KeT. Ho to, hto Axminec CMO>KeT cflenaTb, HeB03M0>KH0 
o6Hapy>KMTb c noMombto hmctom nornKH. 3to nojiHOCTbto 3aBMCMT ot Toro, hto oh CMO>KeT cflenaTb b 

COOTBeTCTBUM C ynpaBflfltOmUMM 3aKOHaMM CtDM31/lKH. I/I eCJlM 3TM 3aK0Hbl CKa>KyT, HTO OH 05r0Hl/lT 

nepenaxy, to oh ee o6roHMT. B cooTBeTCTBHn c KnaccuHecKOM c|31/13mkom o6roH Tpe5yeT 6ecKOHeHHoro 
KonnnecTBa 3TanoB BHAa «nepexofl na HacToainee mocto Haxo>KfleHMfl HepenaxM». B 3tom CMbicne 
flaHHoe flOMCTBue flBnaeTca BbiHi/icnuTenbHO 5ecK0HeHHbiM. Tohho TaK >Ke, ecni/i paccMaTpuBaTb KaK 
flOKa3aTenbCTBO to, hto oflna a5cTpaKTHaa BeriHHuna CTanoBHTCfl 5onbLije flpyroki npn npuMeneHnn 
flaHHoro Ha6opa flewcTBUM, to 3to flOKa3aTenbCTBO c 6ecK0HeHHbiM KonnHecTBOM 3TanoB. OflnaKO 
cooTBeTCTByKDLHi/ie 3aKOHbi o6o3HaHaK)T 3TO flOKa3aTenbCTBO KaK ct3i/i3HHecKH KOHOHHbiM npouecc — M 
TOnbKO 3TO MMeeT 3HaHeHne. 

MHTyuMMfl feflenfl OTHOcnTenbHO 3TanoB i/i KOHeHHOCTi/i, nacKoribKO naM M3BecTH0, fleMCTBHTeJibHO 
HaKTiaflbiBaeT neKOTopbie c|DH3MHecKMe orpaHMHeHna na npouecc flOKa3aTenbCTBa. KBaHTOBan Teopua 

Tpe5yeT fll/ICKpOTHblX 3TanOB, l/l HH Ofll/IH m M3BeCTHblX CnOC050B B3aHM0fleMCTBMfl CtDH3MHeCKMX 

o6"beKTOB He no3Bonnn 6bi GecKOHOHHOMy KonnHecTBy STanoB npeB30MTi/i i/i3Mepi/iMbiM BbiBOfl. (OflnaKO, 
Morno 6bi 0Ka3aTbCfl B03M0>KHbiM, HTO 3a BCK) 1/icTopmo BceneHHOM 6bmo 5bi BbinonneHO 6ecKOHeHHoe 
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KonnnecTBO aranoB — a o6"bacHK) 3to b maBe 14). KnaccunecKaa c|3M3MKa, fla>Ke 6yflb OHa mctmhhom 
(hto MCKnioHeHo), He comaci/inacb 6bi c raKoro pofla HHTynMneM. Hanpmviep, nenpepbiBHoe flBi/i>KeHMe 
KnaccMHecKMX cucreM npeflycMorpeno 6bi «aHanornHHoe» BbNucneHne, b KOTopoM 6bmo 5bi He 
cjiMiuKOM MHoro 3TanoB H KOTopoe o6naflano 5bi penepiyapoM, cymecTBeHHO OTnuHaromnMCfl ot 
MaiuMHbi TbKjpuHra. MsBecTHbi neKOTopbie npmviepbi xmpocnneTeHHbix KJiaccuHecKi/ix saKOHOB, b 

COOTBeTCTBMM C KOTOpbIMM 6eCK0HeHHblM 06"beM BblHUCJieHI/lM (5eCK0HeHHbm B COOTBeTCTBMM C HOpWiaMM 

MaiuMHbi TbKDpuHra nnn KBahTOBoro KOMnbrorepa) mo>kho 6bmo 6bi BbinonHHTb c noMombK) c|3H3MHecKM 
KOHeHHbix MeroflOB. BeaycjioBHO, KnaccMHecKan 4)M3MKa HecoBMecinMa c peayjibTaraMU 6ecHncneHHbix 
SKcnepuMeHTOB, nosToiviy pasMbiLUJieHne o tom, KaKHMH «6bmM 6bi» «AeMCTBi/iTejibHbie» KnaccuHecKne 
saKOHbi 4)M3i/iKM, HocuT BecbMa MCKyccTBeHHbiM xapaKTep: oflHaKO 3TM npuMepbi noKasbiBaioT, hto hukto 
He MO>KeT doKaaamb, HeaaBucuMO ot SHani/ia cj3H3MKi/i, hto flOKasaTenbCTBO flon>KHO cocTOflTb m 
KoneHHoro Hucna aTanoB. 3tm >Ke coo6pa>KeHi/ifl npmvieHmvibi k HHTynMnn o tom, hto aotdkho 5biTb 
KOHOHHoe KonnnecTBO npaBi/in BbiBOfla n hto ohm Aon>KHbi 6biTb wnpmvieHUMbi HanpflMyio». Mm oaho m3 
3T1/1X Tpe6oBaHi/iM He MMeeT CMbicna a^^ a6cTpaKTHoro: 3to c|Di/i3MHecKMe Tpe6oBaHi/ifl. runbGepT b 
CBoeM BTiMflTenbHOM 3cce «0n tlie Infinite))^*^ co 3HaHMeM Asna BbicMefln maokd peanbHOCTH Tpe6oBaHna 
«KOHeHHoro KonnnecTBa CTyneHeM». OAHaKO BbiLijeyKa3aHHbii?i apryivieHT noKa3biBaeT, hto oh 0LUM6ancfl: 
3T0 Tpe6oBaHMe peanbHO, m oho cneAyeT TonbKO m3 cpusuHecKou HHTym4i/in caMoro rMnb6epTa m APyrux 
wiaTeMaTMKOB. 

ilo KpakiHOM Mepe, oaho m3 HanpaBnenuM HHTynui/in TeAenfl OTHOcnTenbHO AOKa3aTenbCTBa, 
0Ka3biBaeTCfl, 6bmo OLiJM6oHHbii\/i; k CHacTbio, 3to HHKaK He BnnaoT na AOKasaTenbCTBa ero Teopewi. Oh 
yHacneAOBan 3to HanpasneHne 1/13 npeAbiCTopnn rpenecKOM MaTOMaTHKH, m oho ne Bbi3biBano 
coMHeHMM HM y OAHOfo noKonoHMfl MaTeMaTMKOB AO Tex nop, noKa b 1908 roAy OTKpbiTna b o6nacTM 
KBaHTOBOM TeopuM BbiHMcneHUM HO AOKasajiM ero no>KHOCTb. 3to HanpaBfienne HHTynMnn 3aKnioHaeTC5q 
B TOM, HTO A0Ka3aTenbCTB0 — 3TO KOHKpeTHan pa3HOBi/iAHOCTb o6heKma, a mvieHHO, no- 
cneAOBaTenbHOCTb yTBep>KAeHMM, KOTopaa noAHUHJieTCfl npaBunaivi BbiBOAa. f\ y>Ke roBopun o tom, hto 
A0Ka3aTenbCTB0 nyHiiie paccMaTpuBaTb ne KaK o6"beKT, a KaK npoMecc, pa3HOBi/iAHOCTb BbiHucneHnPi. 
OAHaKO B KnaccMHecKOM Teopm/i A0Ka3aTenbCTBa nnn BbiHucneHi/ifl 3to ho AsnaeT cfDyHAaMeHTanbHOM 
pa3Hm4bi no cneAyKDineM npuHi/ine. Ecni/i Mbi MO>KeM npoMTH Hepe3 npoqecc A0Ka3aTenbCTBa, Mbi MO>KeM 
TonbKO c He5ojibLui/iM AonojiHHTenbHbiM ycunneM BecTH 3anncb Bcero Ba>KHoro, hto nponcxoAUT bo 
BpeMfl 3Toro npoLiecca. 3Ta 3ani/icb, 4)M3i/iHecKi/iM o6"beKT, cocTaBi/iT AOKa3aTenbCTBO b CMbicne 
nocneAOBaTejibHOCTM yTBep>KAeHMM. II Hao6opoT, ecnn 5bi y nac 5bina TaKan 3anncb, Mbi Mornn 6bi 
npoHMTaTb ee, npoBepnTb, yAosneTBopneT jim ona npaBunaM BbiBOAa, i/i b npoLiecce 3Toro Mbi AOKa>KeM 
BbiBOA- flpyrnMM cnoBaMM, b KnaccuHecKOM cnynae npeo6pa30BaHMe npoLteccoB A0Ka3aTejibCTBa m 
o6"beKTOB A0Ka3aTenbCTBa — 3to BcerAa nerKOBbiHucnfleMaa saAana. 

Tenepb AasawTe paccMOTpuM HOKOTopoe MaTeMaTunecKoe BbiHi/icJieHne, KOTopoe aBnaeTcn 
TpyAHOBbinoriHMMbiM Ha Bcex KnaccuHecKnx KOMnbioTepax, ho npeAnono>KMM, hto KsaHTOBbm 
KOMnbioTep nerKO MO>KeT BbinojiHi/iTb 3to BbiHucneHne, 3aAeMCTB0BaB MHTepc|DepeHLiMK) Me>KAy, CKa>KeM. 
10^°° BceneHHbiMM. MTo6bi npoflCHHTb 3to, nycTb BbiHucneHne 6yAeT TaKOBO, hto otbot nocne ero 
nonyneHna (b OTnuHne ot pe3ynbTaTa pa3no>KeHMfl na MHO>KMTejii/i) HeB03M0>KH0 6yAeT npoBepnTb c 
noMOLAbK) nerKoo6pa6aTbiBaeMbix BbiHucjiennM. FlpoLiecc nporpaMMnpoBannfl KBaHTOBoro KOMnbioTepa 
Ann nonyneHUfl BbiHucneHUM TaKoro poAa, o5pa6oTKM nporpaMMbi n nonyneHna pe3ynbTaTa cocTaBnaeT 
A0Ka3aTenbCTB0 Toro, hto MaTeMaTunecKoe BbiHucjieHne HMeeT mmohho 3tot nacTHbrn pe3ynbTaT. Ho b 
3T0M cjiynae ne cymecTByeT cnoco6a 3ani/icaTb Bce, hto npoMsoiuno bo BpeMfl npoLiecca 
A0Ka3aTenbCTBa, noTOMy hto 5onbiuafl nacTb SToro npoi/i30iujia b APyrux Bcenennbix, m i/i3MepeHi/ie 
cocTOflHua BbiHucneHMfl n3MeHi/ino 6bi HHTepcjDepeHMHOHHbie CBOMCTBa n tom caMbiM nmumio 6bi 
A0Ka3aTenbCTB0 o6ocHOBaHHOCTi/i. TaKUM o6pa30M, cosAanne CTapoMOAHoro 06-beKma A0Ka3aTenbCTBa 
6bino 5bi HeB03MO>KHo; 6onee Toro, bo BceneHHOM, KaK Mbi ee 3HaeM, p,aneKO ne AOCTaTOHHO 
MaTepi/iana, HTo5bi cocTaBHTb TaKOM oetoKT, nocKonbKy b 3tom A0Ka3aTenbCTBe 3TanoB 6bmo 6bi 
6onbLue, neM cyiAecTByeT aTOMOB b i/i3BecTH0M BceneHHOM. Otot npuMep noKa3biBaeT, hto M3-3a 

B03M0>KH0CTM KBaHTOBOrO BblHUCneHMfl ABa nOHSTI/ia AOKa3aTenbCTBa He 3KBMBaneHTHbl. MHTyHMMfl 

A0Ka3aTenbCTBa KaK o6"beKTa ne oxBaTbiBaeT Bce cnoco6bi, c noMoiubK) KOTopbix mo>kho AOKa3aTb 
MaTeMaTMHecKoe yTBep>KAeHMe b peanbHOCTH. 

M onflTb Mbi BHAUM HeaAOKBaTHOCTb TpaAMMMOHHoro MaTOMaTunecKoro MOTOAa nonyHeHi/ia 
onpeAsneHHOCTM Hepe3 nonbiTKH ncKnKDHHTb Ka>KAbiM B03M0>KHbm mctohhuk HeonpeAeneHHOCTH mdm 
oium6km H3 HameM MHTymiMn ao tox nop, noKa ne ocTaHeTca TonbKO caMOOHeBHAHaa i/icTHHa. Mmohho 
3T0 M CAenan TeAenb. Mmohho 3to Aenann Mepn, FIoct m oco6eHHO Tbiopunr, KorAa ohm nbiTanncb 
MHTynTMBHO nocTHHb CBOM yHMBepcanbHbie MOAenM BbiHi/icneHUfl. Tbiopunr HaAeflncfl, hto ero 
a6cTpaKTHafl 6yMa>KHafl MOAenb nacToribKO npocTa, nacToribKO OTKpbiTa m neTKO onpeAenena, hto ne 

SaSI/lCHT HH OT KaKMX AOnyLAeHMM OTHOCHTenbHO C|3M3MKM, KOTOpbie MO>KHO 6bmO 6bl MCKa3MTb 



<ifO 6ecK0HeHH0M». 
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nocTM>Km\/ibiM o5pa30M, i/i, cneflOBaienbHO, OHa MO>KeT ciaib ochobom a6cTpaKTH0M leopnn 
BbNMcneHna, HeaaBucmvioM or Jie>KaLneM b ee ocHOBe c|dm3mkm. «0h CHman, — KaK oflHa>Kflbi Bbipaanncn 
OePiHMaH, — HTO oh noHan 6yMary». Ho oh 0Lui/i6ancfl. PeanbHan, KBaHTOBO-MexaHWHecKaa 6yMara 
OHOHb OTJiMHaeicn or a5cTpaKTHoro Marepnana, i/icnonb3yeMoro wiaiui/iHOM TbropuHra. IVIamnHa 
TbHspunra flBnaeTcn Bceueno KnaccuHecKOM, ona ne npunrnviaeT bo BHrnviaHne B03M0>KH0CTb Toro, hto 
Ha 6yMare Moryi 6biTb nanncaHbi pa3nMHHbie cmviBonbi b pasnnHHbix BceneHHbix m hto ohm wioryr 
MHTepctDepupoBaTb flpyr c flpyroM. BesycnoBHO, ncKarb MHTepcfjepeHMMK) Me>Kfly pasnnHHbiMn 
cocTOflHuaMM 6yMa>KH0M MOHTbi HenpaKTMHHO. Ho p,eno b tom, hto HHTynMna Tbropunra, H3-3a co- 
flep>KaHMfl B HePi Jio>KHbix flonymeHnPi H3 KJiaccuHecKOM c|dm3mkm, 3acTaBi/ina era yflannTb re 
ebNucnumenbHbie CBOMCTBa era ri/inoTeTHHecKOM MamnHbi, KOTopbie oh HawiepeBancfl coxpannTb. 
1/lMeHHO noaiowiy pe3ynbTi/ipyK)mafl MOflenb BbiHucneHUfl 6bma HenonnoM. 

Pa3nnHHbie oium6km, KOTopbie MareMaTHKH bo boo Bpewiena flonycKann b tom, hto KacaeTcn 
flOKa3aTenbCTBa m onpefleneHHOCTH, Bnonne ecTecTBeHHbi. HacToamee o6cy>KAeHi/ie i/iivieeT CBoew 
qeribK) npi/iBecTH nac k o>KMflaHMK3 Tora, hto coBpeMeHHaa TOHKa 3peHMfl TO>Ke ne 5yfleT bohhom. Ho yBe- 
peHHOCTb, c KOTopoM MaTOMaTHKM HaTbiKajiMCb Ha 3TM olum6km, a TaiOKe MX Hecnoco6HOCTb npM3HaTb 

fla>Ke B03M0>KH0CTb 0LUM6kM bo boom 3T0M, Ha Mom B3mflfl, CBfl3aHa C flpeBHOM M LUMpOKO 

pacnpocTpaneHHOM nyTaHMqeM Me>Kfly MemodaMU MaTeiviaTMKM m ee npedh/iemoM. CeMHac a noacHK) 3to. 

B OTTlMHMe OT OTHOLUeHMM Me>Kfly CtDM3MHeCKMMM KaTOropMAMM, OTHOlUeHMfl Me>Kfly a5CTpaKTHblMM 

KaTeropMflMM He3aBMCMMbi OT KaKMX 5bi TO HM 6bmo HenpeflBMfleHHbix cjDaKTOB M saKOHOB c|3M3MKM. Ohm 
a6conK)THO m o5"beKTMBHO onpeflenflKDTCfl aBTOHOMHbiMM CBOMCTBaMM caMMX a6cTpaKTHbix KaTeropMM. 
IVlaTeiviaTMKa, M3yHaiomafl 3tm OTHomeHMfl m CBOMCTBa, TaKMWi 05pa30M, MsynaoT aOconiomHO 
Heo6xoduMbie ucmuHbi. flpyrMMM cnoBaMM, McTMHbi, uaynaeMbie wiaTewiaTMKOM, a6conK)THO 
onpefleneHHbi. Ho 3to ne raBopMT hm o6 onpefleneHHOCTM caiviora naiuero snaHMa stmx Heo5xoflMMbix 

MCTMH, HM O TOM, HTO MeTOflbl MaTeMaTMKM flaH3T CBOMM BblBOAaM Heo5xOflMMyK) MM MCTMHHOCTb. KaK- 

HMKaK, MaTeMaTMKa M3yHaeT eine m no>KHbie yTBep>KfleHMfl m napaflOKCbi. M 3to ne 03HaHaeT, hto 
BbiBOflbi noflo6Hora M3yHeHMfl nenpeMOHHO flBnaioTCfl no>KHbiMM mtim napaflOKcanbHbiMM. 
Heo5xoflMMafl MCTMHa — 3to Bcero riMiub npedMem MaTOMaTMKM, a ne narpaAa 3a to, hto Mbi 
3aHMMaeMca MaTOMaTMKOM. IVlaTeMaTMHecKaa onpefleneHHOCTb ne JiBnaeTCfl m ne MO>KeT aBJiflTbcn 
qeribK) MaTeMaTMKM. Ee qenbio flBnaeTca fla>Ke ne MaTeMaTMHecKaa MCTMHa, onpefleneHHaa mtim KaKan- 
HM5yflb eiu,e. Ee qeribK) flBnaeTCfl m aojdkho ABnaTbca MaTeMaTMHecKoe o6"bflCHeHMe. 

noHOMy >Ke Torfla MaTOMaTMKa pa6oTaeT TaK, KaK ona pa6oTaeT? iloneMy ona boaot k BbiBOAaM, 
KOTopbie, HecMOTpfl Ha MX HeonpefleneHHOCTb. Mo>kho npMHMMaTb m 6e3 npo6neM npMMennTb, no 
KpaMHOM Mepe, b TeneHMe TbicjiHM noT? B kohohhom choto, npMHMHa b tom, hto HeKomopafi Hacmb 
Hamera 3HaHMfl c|DM3MHecKora MMpa CTonb >Ke Hafle>KHa m nenpoTMBopeHMBa. A KorAa Mbi noHMMaoM 

C|3M3MHeCKMM MMp flOCTaTOHHO XOpOLUO, Mbi TaK>Ke HOHMMaOM, KaKMO CjDM3MHeCKMe 05"beKTbl MMeiOT o5LHMe 

CBOMCTBa c a6cTpaKTHbiMM. Ho, B npMHMMne, Hafle>KHOCTb Haiuero 3HaHMfl MaTeMaTMKM ocTaeTca 
BTopocTeneHHOM no OTHomeHMK) k HameMy 3HaHMK) c|3M3MHecKOM peanbHOCTM. 06ocHOBaHHOCTb Ka>KAora 
MaTOMaTMHecKora flOKa3aTenbCTBa nojiHOCTbro 3aBMCMT ot Toro, npaBbi tim Mbi OTHOCMTenbHO npaBMn, 
ynpaBTiflKDinMX noBOfleHMOM KaKMX-riMSo cjDM3MHecKMX o6"beKTOB, 6yAb TO renepaTopbi BMpTyanbHOM 
peanbHOCTM, nepHMJia m 6yMara mjim Ham co5cTBeHHbiM M03r. 

TaKMM 06pa30M, MaTOMaTMHeCKaa MHTyMMMS — 3T0 BMfl CfjMSMHeCKOM MHTyMMMM. 0M3MHeCKafl 

MHTyMMMfl — Ha6op SMnMpMHecKMX npaBMn (neKOTopbie m3 KOTopbix bo3mo>kho Bpo>KfleHHbie, a 6onbLuafl 
HacTb — pa3BMBiuMeca b A^TCTBe), o tom, KaK boaot ce6fl c|3M3MHecKMM MMp. HanpMMep, y nac ecTb 
MHTyMMMfl cymecTBOBaHMfl c|3M3MHecKMX oetoKTOB M Tora, HTO 3TM o6"beKTbi o6naAaK)T onpoAeneHHbiMM 

CBOMCTBaMM: C|30pM0M, MBOTOM, BOCOM M nonO>KeHMeM B npOCTpaHCTBO, HOKOTOpbie M3 3TMX CBOMCTB 

cymecTByK)T, Aa>Ke KorAa sa 3tmmm o6"beKTaMM ne Ha5nK)AaK)T. flpyraa MHTyMMMfl 3aKnK3HaeTCfl b tom, 
HTO cymecTByeT c|3M3MHecKafl nepeMOHHan — BpeMJi — no OTHomeHMio k KOTopoM M3MeHflK)TCfl 
CBOMCTBa, HO, TOM He MOHoe, o6"beKTbi cnoco6Hbi coxpaHflTb CBOKD MAeHTMHHOCTb c TeneHMeM BpeMeHM. 

Elmo OAHa MHTyMMMn 3aKnK3HaeTCfl B tom, hto OetOKTbl B3aMM0AeMCTByK)T M hto 3T0 B3aMM0AeMCTBMe 

MO>KeT M3MeHMTb HeKOTopbio MX CBOMCTBa. MaTOMaTMHecKafl MHTyMMMfl onMCbiBaoT cnoco5 
AOMOHCTpaMMM CBOMCTB a6cTpaKTHbix KaTeropMM c|3M3MHecKMM MMpoM. Oahmm m3 TaKMX HanpaBnoHMM 
MHTyMMMM ABnaeTCfl a6cTpaKTHbiM 3aK0H MnM, no KpaMHOM Mepe, oStacHOHMe, ne>KaLuee b ochobo 
noBOAeHMfl o5"beKTOB. HHTyMMMK), npoAnonaraKJmyK), hto npocTpancTBO AonycKaeT 3aMKHyTbie 

nOBepXHOCTM, OTAenfllOmMe «BHyTpeHHIOIO HaCTb» ot «Hapy>KHOM HaCTM», M0>KH0 yTOHHMTb, 

npeo6pa30BaB ee b MaTOMaTMHecKyK) MHTyMMMio MHO>Kecmea, pa3AenaK)mero Bce na nnenbi m nennenbi 
3Tora MHO>KecTBa. OAHaKO AaJibHeMLuee yTonneHMe MaTOMaTMKaMM (naHMHaa c onpoBep>KeHMfl 
PaccenoM TeopMM MHO>KecTB Opera) noKasano, hto 3Ta MHTyMMMa nepecTaeT 6biTb tohhom, KorAa 
paccMaTpMBaeMoe MHO>KecTBO C0Aep>KMT «cnMLUKOM MHora» HnenoB (cnMiuKOM 6onbLijyK) CTenenb 
6ecK0HeHH0CTM HnenoB). 
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fla>Ke ecnn 5bi xoTb KBKaa-TO 43M3MHecKaa mjim MareiviaTHHecKaa HHTyminfl 6bma Bpo>KfleHHOM, 3to 
He npeflocTaBuno 6bi ew KaKoro-TO oco6oro aBTopnTera. Bpo>KfleHHyK) MHTyni4i/iK) HeB03M0>KH0 
BocnpuHi/iMaTb KaK cypporai «BocnoMMHaHi/iM» llnaTOHa o Mupe Oopivi. M5o no>KHOCTb MHomx 
HanpaBneHUM HHTyi/mi/in, KOTopbie cnynaPiHO pasBunncb y JirofleM b npoqecce 3bojik)I4I/1m, — 5aHanbHoe 
Ha5nK)fleHMe. HanpuMep, HenoBenecKi/iM maa m MaieMaTHHecKoe o6ecneHeHMe, KOTopoe mm ynpaBnaer, 
BonnomatOT no>KHyK) reopnto o tom, hto >KenTbiM CBei coctomt m3 CMecM KpacHoro m aeneHoro CBeia (b 
CMbicne, HTO >KenTbiM cbbt flaei HaM tohho laKoe >Ke oinyLMeHi/ie KaK CMecb KpacHoro n aeneHoro CBeia). 
B peanbHOCTM Bce rpn Tuna CBeia mvieKDT pasHbie MacTOTbi i/i He Moryi 6biTb cosflaHbi nocpeflCTBOM 
CMemnBaHna CBera APyrux nacTOT. Tot c|3aKT, hto CMecb KpacHoro m aenenoro CBOTa Ka>KeTCfl HaM 
>KenTbiM CBOTOM, He MMeeT HUHero o6mero co CBOMCTBaMi/i CBOTa, ho CBflaan co CBoPicTBaMM Hamux 
rnaa. 3to peaynbTaT KOMnpoMncca, HMeBiuero mbcto na kbkom-to 3Tane OTflaneHHOM aBomoMMH naiuMX 
flaneKMX npoAKOB. CymecTBysT TonbKO B03M0>KH0CTb (xota a b nee ne BepKj), hto reoMeTpua EBKnufla 
nnn nornKa ApucTOTenn KaKHM-TO o6pa30M BCTpoenbi b CTpyKTypy Hamero Moara, KaK CHUTan c|3i/inococtD 
l/lMMaHynn KaHT. Ho sto nomHecKH He oaHanano 6bi nx mctmhhoctm. fla>Ke ecnn npeflCTaBHTb eme 
6onee neBepoflTHbiPi cnyHaM, hto y nac ecTb Bpo>KfleHHafl HHTynMUfl, ot KOTopoki Mbi ne b cocTOflHun 
i/i35aBMTbCfl, TaKafl HHTynMna, TeM ne Menee, ne CTana 6bi Heo6xoflMMOM mcthhom. 

SnaHi/iT, peanbHOCTb fleMCTBHTenbho HMeoT 5onee o6"beflMHeHHyK) CTpyKTypy, hom sto 5bmo 6bi 
B03M0>KH0, ecnn 6bi MaTeMaTunecKoe snahne mo>kho 6bmo npoBepnTb c onpefleneHHOCTbio. A 
cneflOBaTenbHO, ee CTpyKTypa — sto nepapxnn, KaK m CHUTanocb TpaflUMHOHHO. MaTeMaTHHecKne 
KaTeropni/i aBnflKDTca nacTbio CTpyKTypbi peanbhocTi/i, nocKonbKy ohm cno>KHbi i/i aBTOHOMHbi. 
Co3flaBaeMafl mmm peanbHOCTb HOKOTopbiM o6pa30M noxo>Ka na o5nacTb a6cTpaKi4MM, o KOTopoPi 
pasMbiiunflnM HnaTOH n nenpoya: necMOTpa na to, hto no onpeflsneHUHD ohm Heocfl3aeMbi, ohm 

06"beKTMBH0 CymeCTByiOT M MMOKST CBOMCTBa, He3aBMCMMbie OT 3aK0H0B Ct)M3MKM. OflHaKO MMBHHO 

cj3M3MKa no3BonaeT naM npMo5pecTM ananne 06 stom o6nacTM. H ona naKnaflbiBaeT CTporMe 
orpaHMHeHMfl. Torfla KaK b c|3M3MHecKOM peanbHOCTM nocTM>KMMO Bce, nocTM>KMMbie MaTOMaTMHecKMe 

MCTMHbl B TOHHOCTM COCTaBnflK)T 6eCK0HeHH0 MaflOe MeHblUMHCTBO, KOTOpOO OKa3blBaeTCfl B TOHHOCTM 
COOTBeTCTByKDLUMM KaKOM-TO Ct3M3MHeCKOM MCTMHe — KaK TOT CjDaKT, HTO eCJIM OnpefleJieHHblMM CMMBO- 

naMM, HanMcaHHbiMM nepHMnaMM na 6yMare, MaHMnyriMpoBaTb onpeflenennbiM o6pa30M, noABaTcn 
flpyrMe onpeflenennbie CMMBonbi. To ecTb, 3to m ecTb Te MCTMHbi, KOTopbie mo>kho nepoAaTb b 
BMpTyanbHOM peanbHOCTM. Y nac hot APyroro Bbi6opa, KpoMe KaK npMHATb, hto HenocTM>KMMbie 
MaTOMaTMHecKMe KaTeropMM TO>Ke peanbHbi, t.k. ohm cno>KHbiM o6pa30M B03HMKaK)T b HaiiiMX 
o6"bacHeHMax nocTM>KMMbix KaTeropMM. 

CymecTByK)T 4)M3MHecKMe oetoKTbi, HanpMMep, nanbubi, KOMnbioTepbi m M03r, noBSfleHMe KOTopbix 
MO>KeT MOAeriMpoBaTb noBOAOHMe onpeAeneHHbix a6cTpaKTHbix o6"beKTOB. TaKMM o6pa30M, CTpyKTypa 
c|3M3MHecKOM peanbHOCTM AasT HaM OKHO B MMp a6cTpaKi4MM. 3to OHOHb ysKoe OKHO, OHO npoAOCTaBnaeT 
TonbKO orpaHMHeHHbiM Anana30H nepcnoKTMB. HeKOTopbie m3 CTpyKTyp, KOTopbie Mbi bmamm m3 nero, 
HanpMMep, naTypanbHbie HMcna mjim npaBMna BbiBOAa KnaccMHecKOM JiorMKM, Ka>KyTca tbkmmm >Ke 
Ba>KHbiMM MTiM «c|3yHAaMeHTanbHbiMM» A-na a6cTpaKTHoro MMpa, kbkmmm rny6oKMe 3aK0Hbi npMpoAbi 
flBnatoTca p,nfi cjDMSMHecKoro MMpa. Ho 3Ta BMAMMOCTb MO>KeT bboctm b 3a6ny>KAeHMe. ilocKonbKy 
AOMCTBMTenbHO Mbi BMAMM TOTibKO TO, HTO HOKOTopbie a6cTpaKTHbie CTpyKTypbi 4)yHAaMeHTaJibHbi no 
oiriHOLueHUKi K HauueMy noHUMaHuio a6cTpaKi4MM, y nac hot HMKaKOM npMHMHbi CHMTaTb, hto 3tm 
CTpyKTypbi o6"beKTMBHO Ba>KHbi B a6cTpaKTH0M MMpe. npocTO HBKOTopbie a5cTpaKTHbie KaTeropMM 
6nM>Ke, HOM APyrMB, m mx npome yBMAOTb m3 Haiuero OKHa. 



TepMHHOJIOrHH. 
MareMaTMKa — M3yHeHMe a6conK)THO Heo6xoAMMbix mctmh. 

floKasaTeJibCTBO — cnoco6 ycTanoBneHMfl mctmhhoctm MaTSMaTMHecKMX BbicKa3biBaHMM. 

(TpaAMMMOHHoe onpeAeneHMe): nocneAOBaTenbHOCTb yTBep>KAeHMM, KOTopan HaHMHaeTca c 
HeKOTopbix nocbiJioK, saKaHHMBaeTCfl >KenaeMbiM bhboaom m yAOBneTBopaeT onpeAenennbiM 
«npaBMnaM BbiBOAa». 

(Jlyniuee onpeAeneHMe): BbiHMcneHMe, MOAenMpytomee CBOMCTBa KaKOM-TO a6cTpaKTH0M KaTeropMM, 
peaynbTaT KOToporo ycTanaBnMBaoT, hto a6cTpaKTHaa KaTeropwa o6naAaeT AaHHbiM cbomctbom. 

MareMaTMHeCKa;! MHTyHUHn (TpaAMMMOHHOe) — BblCHIMM CaMOOHOBMAHblM MCTOHHMK 

AOKa3aTenbCTBa b MaTOMaTMHecKOM paccy>KAeHMM. 

(floMCTBMTenbHoe): IVIhokoctbo TeopMM (oco3HaHHbix M Heoco3HaHHbix) o noBeAOHMM onpeAeneHHbix 
c|3M3MHecKMx o6'beKTOB, noBeASHMe KOTopbix MOAenMpyoT noBeAeHMe MHTepecHbix a5cTpaKTHbix 
KaTeropMM. 
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MHTyMUMOHMSM — flOKTpi/iHa, CBflsaHHafl c TeM, HTO Bce paccy>KfleHMe o5 a5cTpaKTHbix KaTeropunx 
HeHafle>KHO, KpoMe Toro cjiyHan, Korfla oho ocHosaHO Ha np^MOM caMOOHOBUflHOM HHTynui/in. 3to 
MareMaTMHecKafl Bepcun cojii/incnaivia. 

flec^iTan saAana rMJib6epTa — «pa3 m naBcerfla ycraHOBHTb onpefleneHHOCTb MaTewiaTMHecKnx 
MeTOflOB», HaMflfl Ha5op npaBUJi BbiBOfla, flocTaioHHbiM flna Bcex o6ocHOBaHHbix flOKaaarejibCTB, m 
aaieivi flOKaaaib cocTOflienbHOCTb 3tmx npaBun b cooTBeicTBUM c i/ix co6cTBeHHbiMM HopMaMH. 

Teopeiuia reflenn o HenoJiHOTe — flOKaaarenbCTBO Toro, hto flecflTaa aaflana rMnb6epTa ne mvieer 
pemeHMfl. flna nK)5oro Ha6opa npasun BbiBOfla cymecTByioT o6ocHOBaHHbie AOKaaaienbCTBa, KOTopbie 
3TM npaBuna ho onpeflennioT KaK laKOBbie. 



Pe3H)Me. 

Cno>KHbie n aBTOHOMHbie a6cTpaKTHbie Kareropnn oeteKTHBHO cyLMecTBytoT n nBnaroTca HacTbio 
CTpyKTypbi peanbHOCTM. CymecTByioT nori/iHecKH Heo6xoflm\/ibie ncTUHbi o5 3tmx Kareropuflx, KOTopbie m 
cocTaBnflioT npeflMer MaieMainKH. OflHaKO, 3tm i/icTUHbi HeB03M0>KH0 SHaib onpeflenoHHO. 
floKaaarenbCTBa He flaKDT mx BbiBOflawi onpefleneHHOCTb. 06ocHOBaHHOCTb KOHKpeTHOw c|3opMbi 
flOKaaarenbCTBa aaBucm or mctmhhoctm naiuMX reopuM o noBeflenuM oeteKTOB, c nowiombio KOTopbix 
Mbi ocymecTBnneM flOKaaaienbCTBO. CneflOBarenbHO, MareiviaTi/iHecKoe SHahne HacneflCTBeHHO 

npOM3BOflHO M nOJIHOCTblO 3aBMCI/IT OT HaiUerO 3HaHMfl cJdMSMKH. nOCTI/DKHMbie MaieMaTMHeCKHe MCTMHbl 

— 3T0 B TOHHOCTM TO 6ecKOHeHHO Majioe MeHbLui/iHCTBO, KOTopoe MO>KHO nepeflaTb B Bi/ipryanbHOM 
peanbHOCTH. OflHaKO HenocTkDKHivibie MaieMaTHHecKi/ie Kareropm/i (Hanpniviep, cpeflbi KaHTroyiy) TO>Ke 
cymecTByK)T, t. k. ohm cno>KHbiM o6pa30M noaBnflKDTca b Hamux o6"bflCHeHi/iflx nocTM>KMMbix Kaieropi/iM. 

f\ CKaaan, hto BbiHucneHne Bcerfla 6bmo KBanroBOM KOHqenMnePi, noTOMy hto KnaccuHecKan cfDMSHKa 
HecoBMecTMivia c HHTynMneM, cosflaBLueM ocHOBy KnaccuHecKOM reopm/i BbiHucneHUfl. To >Ke caivioe 
OTHOCMTcn Ko BpewieHM. 3a Tbicany nei flo KBaHTOBOM Teopnn Bpeivia 5bino nepBOM KBaHTOBoPi 
KOHLienMneM. 



Fjiaea 11. BpcMH: nepBan KBaHTOBan KOHuenuMH. 

KaK deu}Kemcfi k 3eMne MopcKou npu6ou, 
TaK u padbi 6eccHemHbie MUHym, 
CMBHaa npedbidymue co6ou, 
rioo^epedHO k eeHHOcmu 6eaym. 

VrnibflM LUeKcnup (CoHer 60) 

fla>Ke 6yflyHM oahmm ms HaM6onee anaKoivibix cbomctb dpmmecmvo MMpa, Bpeivm nMeer penyiaMHK) 
rny6oKO aaraflOHHoro. SaraflKa — nacTb caMoro noHflTun Bpewienn, c KOTopbiM Mbi pacieM. CBaroM 
ABrycTHH, nanpi/iiviep, CKaaan: 

«Mto >Ke Torfla ecTb BpeMfl? Ecnn hmkto ho cnpocuT MeHfl, a SHaio; ecnn n saxony o6"bflCHMTb 3to 
TOMy, KTO cnpocMT, He 3HaK)». (Confessions") 

IVlano KTO CHMTaer, hto paccioflHue aaraflOMHO, ho to, hto Bpeivin aaraflOHHO, anaroT Bce. M bcsr 
aaraflOHHOCTb BpeivieHM nponcTeKaeT na era ocHOBHora nornnecKora CBOMCTBa, a hmohho, hto 
HacTOflmuM MOMeHT, KOTopbiM Mbi HaabiBaeM «ceMHac», He CTaqnoHapeH, a nocTOSHHO flBM>KeTCfl b 
HanpaBnenuM Gyflymero. 3to flBM>KeHne naabiBaeTcn nomoKOM BpeivieHM. 

IVlbi yBi/iflMM, hto noTOKa BpeivieHM ne cymecTByeT. TeM ne Menee, TaKoe npeACTaBneHMe 
coBepiueHHO o5bifleHHO. IVIbi npMHMMaeM 3to KaK flon>KHoe HacTonbKO, hto 3to npMHMMaeTca b caivioM 
CTpyKType Hamero aabiKa. B KHMre A Comprehensive Grammar of the English Language'^ P3HAonbc|3 
Kbmpk m era coaBTopbi o6"bflCHaioT KOHqenuMK) BpeivieHM c noMoinbio flwarpaMMbi, noKaaannoM na 
pMcyHKe 11.1. Ka>Kflan TOHKa na jimhmm npeflCTaBnaeT KOHKpeTHbiM CTaqMOHapHbiM momoht. TpeyranbHMK 
«V» noKaabiBaeT, rfle na timhmm pacnono>KeHa «HenpepbiBHO flBM>Kymaflca TOHKa, HacTonmMM MoivieHT». 
CHMTaeTCfl, HTO ona ABM>KeTCfl cneBa nanpaBO. HeKOTopbie nioflM, KaK lileKcnMp b npouMTMpoBaHHOM 
BbiLue coneTe, CHMTaioT onpefleneHHbie co6biTMfl «CTai4M0HapHbiiviM», a cawy hmhmk) flBM>KyLneMca mmmo 



'''' «McnoBeflM». 
«nonHafl rpaMMaTMKa aHmnMCKoro si3biKa». 
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HMx (cnpasa Haneso Ha pucyHKe 11.1), laK hto MOMeHTbi m 6yAyLuero npoHocflTcn mmmo HacTonmero 

MOMeHTa, HT06bl CTaTb npOLUnblMl/l MOMeHTaWIM. 



«BpeMfl l\/IO>KHO CHMTaTb JIMHUei/l 

(TeopeiMMecKM, nnHnePi 5ecK0HeHH0M 
flnnHHbi), Ha KOTopoM pacnono>KeH, kbk 
nocTOflHHO flBM>KyLnaacfl TOHKa, 

HaCTOflmUM MOMeHT. 

Bee HTO HaxoflMTCfl nepefl HacToamuM 
MOMeHTOM, - B 5yflymeM, see hto 

HaXOfll/lTCfl 3a HaCTOflmUM MOMeHTOM, - B 

npoLunoM». 



HaCTOHlUHH MONieHT 



ripouj.ice 



Bvnvmee 



CeHMac 



Pmc. 11.1. 06LneM3BecTHafl KOHMenqua BpeMOHn, npuHflTaa b anmnMCKOM nabiKe (ocHOBaHHan na 
Kbmpk m flp. A Comprehensive Grammar of the English Language, c. 175) 



HaCTOHlUMM MOMeHT 




npom;ioe CeflHac Byaymee 



Pi/ic. 1 1 .2. flBi/i>KymMMCfl o6"beKT KaK nocjieflOBaTenbHOCTb «chmmkob», KOTopbie ofli/iH aa flpyruM 

CTanOBflTCfl HaCTOaiHHM MOMeHTOM 

Hto Mbi noflpaayMOBaeM nofl BbicKaabiBanneM «BpeMfl mo>kho CHUTaTb nMHMeM»? IVIbi 
noApaayMOBaeM, hto tohho tbk >Ke, KaK ni/iHuio mo>kho CHUTaTb nocneflOBaTenbHOCTbio tohok b 
paannHHbix nono>KeHnax, TaK m nK)6oM flBH>KyLMm?icfl nnn MSMeHfliomMMCfl oetoKT mo>kho CHUTaTb 
nocneflOBaTenbHOCTbK) HenoABi/i>KHbix BapnaHTOB «chmmkob» caMoro ce5fl, no oflHOMy sapnaHTy b 
Ka>Kflbm MOMeHT. CKaaaTb, hto Ka>Kflafl TOHKa jimhum npeflCTaBnaeT KOHKpeTHbiM MOMeHT, see paBHO, hto 
CKasaTb, HTO MO>KHO npoflCTaBHTb Bce CHMMKM co6paHHbiMH Bflonb nnHMM, KaK Ha pucyHKe 11.2. 
HoKOTopbie M3 HMX noKa3biBaioT BpamaioLnyiocfl CTpenKy, KaKOM ona 6bma b npomnoM, flpyrne 
noKa3biBaK)T, KaKoPi ona 6yfleT b 6yflymeM, a oflHH m hmx — tot, na KOTopbiM cewnac noKa3biBaeT 
flBH>Kymi/iMCfl V — noKa3biBaeT CTperiKy TaKoPi, KaKan ona cewnac, xots Hepe3 MrnoBeHne 3tot 
KOHKpeTHbiM BapnaHT CTpenKM 6yfleT b npomnoM, noTOMy hto V nepeflBUHeTcn. CoBOKynnocTb 
MrHOBOHHbix BapnaHTOB o6"beKTa aenfiemcff flBM>KymMMCfl o6teKTOM b tom >Ke CMbicne, b KaKOM 
nocneflosaTejibHOCTb HenoflBM>KHbix KapTi/iHOK, cnpoei4npoBaHHbix na SKpan, b coBOKynnocTH aenffemcR 
cpunbMOM (flBi/i>KymeMCfl KapTUHKOw). Hm oflHa m3 hmx b OTflejibHOCTM He M3MeHaeTca. l/!3MeHeHMe 

COCTOMT B TOM, HTO B nOCJieflOBaTenbHOCTM Ha HMX yKa3blBaeT («OCBeLHaeT») flBM>KymMMCfl V 

(«KMHonpoeKTop»), TaK HTO flpyr 3a flpyroM, no onepeflM ohm OKa3biBaK)Tca b HacTOflLMOM momohto. 

CoBpeMeHHbie rpaMMaTMCTbi CTaparoTca ne A^BaTb cy5"beKTMBHbix oliohok Mcnonb30BaHMfl asbiKa; 
OHM CTapaioTca TonbKO 3anMCbiBaTb, aHanM3MpoBaTb m noHMMaTb. CneflOBaTenbHO, KBMpKa u dp. nmaK 

Henb3fl 05BMHMTb B KaHOCTBO TOOpMM BpOMOHM, OHMCblBaOMOM MMM. OhM HO npeTOHflyiOT Ha TO, HTO 3T0 

xopoLuaa Teopna. Ohm npeTeHflyroT TonbKO na to, m, no-MOOMy, flOBonbHO npaBMnbHO, hto 3to Hauia 
TeopMa. K co>KajieHMK), 3Ta TeopMfl ne xopoma. CKa>KeM npaMO, npMHMHa Toro, hto TeopMJi spoMeHM 
MsnananbHO 3araflOHHa, b tom, hto ona M3HaHanbH0 6eccMbicneHHa. fleno ne coBceM b tom, hto ona 
cpaKTMHecKM HOTOHHa. Mbi yBMAMM, HTO OHa He MMeeT CMbicna fla>Ke caMa no ce5e. 

B03MO>KHO, BaC 3T0 yAMBMT. IVIbl npMBblKTlM BMflOM3MeHaTb CBOM 3flpaBblM CMblCTl, HT06bl 

npMcnoco6MTbCfl k naynnbiM oTKpbiTMflM. SApaBbiM cMbicji nacTo 0Ka3biBaeTCfl no>KHbiM, fla>Ke KpaMne 
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no>KHbiM. Ho 3ApaBoro CMbicna Heo6biHHO 6biTb 6eccMbicneHHbiM b tom, hto Kacaeicfl no- 
BceflHeBHoro onbiia. Teivi He Menee, mvieHHO 3to m nponaomno b flaHHOM cnynae. 

PaccMOTpuM CHOBa pucyHOK 11.2. Oh unnKDCTpupyeT flBi/DKenne flByx o6"beKTOB. OflHH m hmx — 3to 
BpamaioLnaacfl crperiKa, noKaaaHHaa b Bi/ifle nocneflOBaTenbHOCTH chmmkob. flpyroi?i — flBi/DKymnMcn 
«HacTOflLMm?i MOMeHT», KOTopbiM nepeMeinaerca no KapinHKe cneBa nanpaBO. OflnaKO flBM>KeHMe 
HacTOflmero MOMenra ho noKaaaHO Ha KaprnHKe b BUfle nocneflOBaTenbHOCTH chmmkob. Bmocto aroro 

OflMH KOHKpeTHbIM MOMSHT BblflenOH C HOMOLUbK) V, 6onee TOMMblX nHHI/lM 1/1 efll/lHCTBeHHOM HaflnHCM 

«(ceMHac)». TaKi/iM o6pa30M, fla>Ke HecMOTpa na to, hto naflnncb macuT, hto «ceMHac» flBi/i>KeTcn no 
KapTMHKe, noKaaan TOJibKO oflHH era chmmok, b oflHH KOHKpeTHbiM MOMeHT. 

□oHeiviy? KaK-HMKaK, ocHOBHaa uenb 3Toro pucyHKa — noKaaaTb, hto npoi/icxofli/iT ne b ofli/iH momoht, 
a 3a 6onee flni/iTenbHbiM nepnofl. Ecnn 5bi Mbi xotojim, HTo5bi na pucyhKe 6bm noKaaan TOJibKO ofli/iH 
MOMeHT, HaM 5bmo 6bi flocTaTOHHO noKaaaTb TonbKO oahh chmmok BpamaKDinewcfl CTperiKH. PucynoK 
flOTDKOH unniocTpi/ipoBaTb paayMHyK) TeopnK) o tom, hto n\o6ov\ flBH>KymMMCfl i/inn i/iaMeHfltomnMcn 
o6"beKT aBnneTCfl nocneflOBaTenbHOCTbK) chmmkob, no oflHOMy CHUMKy na Ka>KflbiM momoht. TaKUM 
o5paaoM, ecnn flBM>KeTCfl V, noHOMy Mbi He noKaabiBaoM nocneflOBaTenbHOCTb m ero chmmkob? Oamh 
noKaaaHHbiM chmmok, aotdkho 6biTb, TonbKO oflMH Ma MHO>KecTBa chmmkob, KOTopbie cymecTBOBariM 6bi, 

eCTlM 5bl 3T0T pMCyHOK TOHHO OnMCblBaJI npMHMMn flOMCTBMfl BpOMeHM. B fleMCTBMTenbHOCTM, B TaKOM 

BMfle 3T0T pMcyHOK onpeflenoHHO bboamt b aa6jiy>KfleHMe: oh noKaabiBaeT, hto V He flBM>KeTca, a 
CKopee HaHMHaeT cymecTBOBaTb b KOHKpeTHbiM momoht, a noTOM HOMeflneHHO npoKpamaoT CBoe 
cymecTBOBaHMe. Ecjim 6bi 3to 5bmo TaK, 3to cflenano 6bi «ceMHac» cmat^uoHapHbiM momshtom. HMHero 
He anaHMT flo5aBneHHaa mhom naflnMCb «flBM>KeHMe nacToamero MOMeHTa» m LUTpMxnyHKTMpnafl nMHMfl, 
KOTopafl noKaabiBaoT, hto V flBM>KeTcn BnpaBO. CaM pMcynoK, TaK >Ke, KaK m AnarpaMMa Kbmpk u dp. 
(pMcynoK 11.1), noKaabiBaoT, hto V HMKorfla ne flocTMrnoT MOMOHTa, OTriMHHoro ot BbifleneHHoro. 

B nyHLueM cnynae, mo>kho 6bmo CKaaaTb, hto pMcynoK 11.2 — 3to pMcyHOK-rM6pMfl, KOTopbiM 
MCKa>KeHHO MTiriKJCTpMpyeT flBM>KeHMe flByMa paariMHHbiMM cnoco6aMM. B otholuohmm flBM>KymeMcn 
CTperiKM oh MnriHDCTpMpyeT ToopMio BpeMOHM. OflHaKO pMcynoK npocTO ymeep>Kdaem, hto nacToainMM 
MOMBHT flBM>KeTca, npM 3T0M noKaabiBafl, HTO OH He flBM>KeTca. KaK HaM cneflyeT MaMOHMTb pucynoK, 
HTo6bi OH npoMnriKJCTpMpoBan TeopMio bpomohm OTHOCMTenbHO flBM>KeHMfl HacTOflmero MOMOHTa TaK >Ke, 

KaK M flBM>KeHMfl CTpBTIKM? BKnK)HMB APyrMO CHMMKM «V», nO OflHOMy Ha Ka>KflblM MOMeHT! Ka>KflblM 

CHMMOK 5yfleT oBoaHanaTb, rfle b 3tot mombht naxoflMTcn «ceMHac». A rfle oho HaxoflMTca? OneBMflHO, 

HTO B Ka>KflblM MOMBHT «CBMHaC» flBTiaBTCfl 3TMM CaMbIM MOMBHTOM. HanpMMBp, B nOTlHOHb «V» flOn>KBH 

yKaabiBaTb na chmmok ctpbjikm, cflBnannbiM b nonnoHb; b 1.00 hohm — na chmmok, cflonanHbiM b 1.00 
HOHM M T.fl. CriBflOBaTenbHO, pMcynoK aotdkbh BbirnaflBTb KaK, pMcynoK 1 1 .3. 

3tot McnpaBTiBHHbiM pMcynoK yflOBTiBTBopMTBnbHO MJiniocTpMpyeT deuyKBHue, ho TonBpb y nac 
ocTanacb CMnbHO ynpoLflOHHaa KOHMenqMn bpbmbhm. PaayMHoe npBflCTaBJiBHMB Toro, hto flBM>KymMMca 

05"bBKT ABTlflBTCfl nOCTlBflOBaTBnbHOCTbHS MTHOBBHHblX BapMBHTOB CaMOFO CB5fl, OCTaJIOCb, HO flpyfOB 

paayMHoe npeflCTaBneHMB — o noTOKB bpbmbhm — MCHBano. Ha 3tom KapTMHKB OTcyTCTByoT 
«HBnpBpbiBHO flBM>KymaflCfl TOHKa, HacToaiflMM B nyniuBM cnynaB, mo>kho 6bmo CKaaaTb, hto pMcynoK 

11.2 — 3TO pMCyH0K-rM6pMfl, KOTOpbIM MCKa>KBHHO MJinKDCTpupyBT flBM>KBHMB flSyMfl paaTIMHHblMM 
CnOC05aMM. B OTHOLUBHMM flBM>KyLUBMCfl CTpBTlKM OH MJiniOCTpMpyBT TBOpMK) BpBMBHM. OflHaKO pMCyHOK 

npocTO ymeep>Kdaem, hto nacToamMM mombht flBM>KeTCfl, npM 3tom noKaabiBan, hto oh hb flBM>KBTCfl. 

KaK HaM CJIBflyBT MaMBHMTb pMCynOK, HT06bl OH npOMTiniOCTpMpOBan TBOpMK) bpbmbhm OTHOCMTBJIbHO 
flBM>KBHMfl HaCTOflmBrO MOMBHTa TaK >KB, KaK M flBM>KBHMfl CTpBJIKM? BkHIOHMB flpyPMB CHMMKM «V», nO 

OflHOMy Ha Ka>KflbiM mombht: Ka>KflbiM chmmok 6yflBT oGoananaTb, rflB b 3tot mombht naxoflMTcn 

«CBMHaC». A rflB oho naXOflMTCa? OHBBMflHO, HTO B Ka>KflblM MOMBHT MOMBHT», npOHOCflmaflCfl HBpBa BOB 
CTaUMOHapHblB MOMBHTbl nO OHBpBflM. OTCyTCTByBT M npOUBCC, B COOTBBTCTBMM C KOTOpbIM nK)60M 
CTaUMOHapHblM MOMBHT HaHMHaBTCfl B 6yflymBM, CTaHOBMTCa HaCTOaiflMM, a aaTBM nBpBXOflMT B 
npOLUnOB. IVlHOrOHMCriBHHblB npMMBpbl CMMBOnOB V M «(CBMHac)» y>KB HB OTJlMHaWT OflMH MOMBHT OT 

flpyroro, a cnoflOBaTBTibHO, flBnaroTcn MariMiuHMMM. PMcynoK tohho TaK>KB npoMnriKDCTpMpoBan 6bi 

flBM>KBHMB BpaLUaKDlflBMCa CTpBTlKM, BCTIM 5bl 3TMX Mao6pa>KBHMM HB 6bmO. 
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PmC. 11.3. B Ka>KflblM MOMeHT «CeMMaC» flBnaeiCfl 3TI/IM CaWlblM MOMeHTOM 

TaKMM o6pa30M, Ha stom pucyHKe Her oflHoro «HacTOflmero i\/ioMeHTa», aa ncKJUOHeHneM 
cy6"beKTMBHoro. C tohkm apeHna Ha6nioflaTena b KOHKpeiHbiM MowieHT, 3tot MOMeHT flePicTBi/iTenbHO 
Bbiflenaercfl, n 3tot Ha6nK)flaTenb TonbKO ero MO>KeT HaasaTb «ceMHac», tohho jbk >Ke, KaK nio6oe 
nono>KeHMe b npocrpaHCTBe BbiflenneTCJi KaK «3flecb» c tohkm speHna Ha6nK)flaTenfl, KOTopbiM 
HaxoAHTCfl B 3T0M nono>KeHMM. OflHaKO o6"beKTMBHO HM oflMH MOMeHT He 1/iMeeT 6onbLueM npuBunerm/i 
HasbiBaTbCfl «ceMHac», neM Bce ocianbHbie, TaK >Ke, KaK hm oflHO nonoKenne ne HMeeT 6onbiueM npuBH- 
neruM nasbiBaTbca «3flecb», neM Bce APyrne. Cy6"beKTi/iBHoe «3flecb» MO>KeT nepeMemaTbcn b 
npocTpancTBe no Mepe nepeMemennfl Ha6nioflaTena. l\/lo>KeT nn cy5"beKTMBHoe «ceM>Hac» tohho TaK>Ke 
nepeMemaTbca bo BpeMenn? Bepnbi jim Bce-TaKH pucyHKH 11.1 m 11.2 b tom, hto unniocTpi/ipyioT BpeMn 
c TOHKM apoHMfl Ha6nK)AaTejia b KOHKpeTHbm momoht? Kohohho, hot. fla>Ke cy5"beKTHBHO «ceMHac» ne 
deu>Kemcfi eo epeMenu. HacTO roBopaT, hto Kaxemca, ctiobho nacToamee flBH>KeTca Bnepefl bo 
BpeMOHM, noTOMy HTO HacTOflmee onpeflejiflSTca TonbKO no OTHomeHmo k HameMy cosHaHHK), a name 
co3HaHi/ie flBM>KeTca BnepeA nepea MOMeHTbi. OAHaKO naiue cosHanne ne flenaoT, fla m ho Momo 6bi 
flenaTb, 3Toro. FoBopa, hto Hame cosHaHne, «Ka>KeTCfl», nepexofli/iT ot oflHoro MOMOHTa k cjieflyKDineMy, 
Mbi nonpocTy nepecKasbiBaoM Teopmo noTOKa BpeMenn. Ho flyMaTb o tom, hto eflUHCTBenHbiPi ((Momoht, 
KOTopbiM Mbi oco3HaeM» flBH>KeTCfl OT oflHOfo MOMOHTa K APyroMy, He 6onee ocMbicneHHO, neM flyMaTb 
o6 oflHOM HacTOflmeM MOMeHTe i/inn o HeM-nM6o eme, hto BOfleT ce5fl tohho TaK >Ke. Hunmo ne MO>KeT 
flBuraTbcn ot oflHoro MOMOHTa k flpyroMy. CyLMSCTBOBaTb b KaKOM-TO KOHKpeTHOM momshto SHani/iT 
cymecTBOBaTb TaM bbhho. Haiue cosHaHne cymecTByeT bo ecex MOMSHTax, Korfla Mbi 5oflpcTByeM. 

BepoflTHO, pasJii/iHHbie chi/imki/i Ha5jiK)flaTenfl BocnpuHi/iMaroT paannHHbie MOMOHTbi, KaK «ceMHac». 
Ho 3T0 He 3HaHMT, HTO co3HaHi/ie Ha6jiK)flaTenfl — nnn nK)6afl APyraa flBi/i>Kymaflca nnn naMeHatomaflcn 
KaTeropufl — flBH>KeTCfl bo BpoMenn, KaK flon>KeH flBuraTbcn HacToainnM mombht. PaannHHbie chmmkm 
Ha5nK3flaTenfl ne HaxoflflTca b nacToameM no onepefli/i. Ohm ne CTaHOBflTca ocoanaiomnMM CBoe 
HacTOflmee no onepefln. Ohm boo aBnaroTCfl ocosHaiomi/iMi/i, m cy6"beKTMBH0 ohm bcs HaxoflflTca b 
HacTOflmeM. OGtoKTMBHO, HacToainero ho cymecTByeT. 

IVIbi He OLnymaeM, hto BpeMfl TeneT mtim npoxoflMT. IVlbi nyBCTsyeM paariMHMfl Me>KAy naiuMMM 
HacTOflmMMM omymoHMSMM M HaLUMMM HacTOflLMMMM BocnoMMHaHMaMM o npoLUJibix omy^eHMax. IVIbl 
npaBMTibHO MHTepnpoTMpyeM 3tm paariMHMfl KaK CBMAeTsnbCTBO Toro, hto go BpeMOHOM BceneHHan 
MeHasTCfl. Ho KpoMS Toro, Mbi HenpaBMnbHO MHTepnpsTMpyeM mx KaK CBMfleTenbCTBO Toro, hto Hame 
coanaHMe, mhm nacTOflmee, mjim hto-jimGo eine, flBM>KeTca bo BpeMeHM. 

EcjiM 6bi flBM>Kymeecfl nacTOflmee no CBoeM npMXOTM ocTaHOBMnocb na flOHb mtim flBa, a saTOM CHOBa 
Hanajio 6bi flBMraTbcn b flecaTb pas 6bicTpee, hsm flo ocTanoBKM, hto Mbi CTariM 5bi ocoanaBaTb? HMHsro 
oco6eHHoro — mdm, CKopee, 3tot Bonpoc ne mmbst CMbicna. He cymecTByeT HMHero, hto Momo 6bi 
flBMraTbca, ocTaHaBDMBaTbca mdm TOHb, ne cyLMecTByeT HMHero, hto ocMbicneHHO mo>kho 6bmo 5bi 
HasBaTb «CKopocTbK3» BpoMBHM. Bce, HTO cymecTByeT BO BpeMeHM, flOn>KHO npMHMMaTb c|3opMy 

HeM3MeHHblX CHMMKOB, pacnonO>KeHHblX BflOnb BpeMeHHOM TIMHMM. 3tO BKJllOHaeT C03HaTenbHblM onbiT 

Bcex HaSnioAaTeneM c mx oium5ohhom MHTyMqMeM, CBaaaHHOM c tbm, hto BpeMfl «TeHeT». Ohm MoryT 
npeACTaBJiflTb, KaK «flBM>KyLMeecfl HacTOflmee» nepeMeinaeTCfl Bflonb timhmm, ocTaHaBDMBaeTca m CHOBa 
HaHMHaeT flBMraTbca, mjim fla>Ke BOSBpainaeTCfl nasap,, mjim coBceM npeKpamaoT CBoe cymecTBOBaHMe. 
Ho fla>Ke ecjiM 3to Boo5pa3MTb, 3Toro Bce paBHO ne npoMSOMflOT. Hmhto ho MO>KeT ABMraTbca BAonb 
3T0M jimhmm. BpeMfi He l\/lo>KeT TeHb. 
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i/lflen 0 noTOKe BpeivieHM fleMCTBHiejibHO npeflnonaraer cymecTBOBaHne BToporo copra speivieHM, 
noMi/iMO paayMHoro noHi/iMaHUJi BpewieHU KaK nocneflOBaienbHOCTH MOMeHTOB. Ecnn 6bi «ceMHac» 
fleMCTBMTenbHO flBuranocb ot oflHoro MowieHTa k flpyroMy, 3to nponcxoflnno 5bi no OTHomeHi/iK) k aioiviy 
eneuuHeMy BpewieHi/i. Ho cepbesHoe OTHomeHne k stom nflee npuBOflm k 5ecK0HeHH0My perpeccy, 
nocKonbKy b 3tom cnynae naivi nprnunocb 5bi npeflcraBi/iTb caMO BHetuHee Bpewia KaK 
nocneflOBarejibHOCTb wioMeHTOB c era co6cTBeHHbiM «HacToaLnmvi momohtom)), ABM>Kymm\/ica 
OTHOcmenbHO eme 6ojiee BHeiuHero BpeivieHi/i — n T.fl. Ha Ka>KflOM cryneHU noTOK BpeivieHi/i ho mvien 5bi 
CMbicna, noKa Mbi ho OTHecnn 5bi era k noTOKy BHeiuHero BpeMOHn, u maK do decKOHe^Hocmu. Ha 
Ka>KflOM cryneHH y Hac 6bma 6bi KOHMenqua, He v\ue\o\i\ai\ CMbicna; m bca 5ecK0HeHHafl nepapxnn TO>Ke 
He rnviena 6bi CMbicna. 

OiuM6Ka TaKoro poAa nponcxoflUT m3 HaiiiePi npuBbNKi/i k TOMy, hto BpeMq asnneTCP BHeiuHmviM 
paMKawiM nK)6oro c|3i/i3MHecKoro o6"beKTa, KOTopbm Mbi M0>KeM paccMarpuBaTb. IVIbi npi/iBbiKJin 
npeflCTaBJiflTb c|3M3MHecKi/iM o6"beKT KaK noieHMnanbHO M3MeHaK3LMHMca m, TaKMM o6pa30M, 
cymecTByromuM b BUfle nocneflOBarenbHOCTM BapnaHTOB cawioro ce6a b pa3ni/i>HHbie MOMOHTbi. Ho caivia 
nocneflOBarejibHOCTb momohtob na pucyhKax, noflo6Hbix pHcyHKaM 11.1-11.3, flBnaerca 
MCKTiKDHMTenbHOM KaTsropi/iei?!. Ona ho cymecTByei bo BpeivieHHbix paMKax — OHa mnaemca ainMH paM- 
KawiM. ilocKonbKy bho Hse hot BpeivieHU, HsnornHHO npeflcraBJiflTb, hto OHa nsMeHaercfl nnn hto 
cymecTByeT 6onee oflHoro ee nocneflOBaTsnbHoro Bapi/iaHTa. 3to ycno>KHfleT BocnpuflTue noflo6Hbix 
pucyHKOB. CaM pucyHOK, KaK m nio6oM flpyroM c|DM3HHecKni?i o6"beKT, cymecTByeT b TeneHne KaKoro-TO 
npoMe>KyTKa BpeivieHM m coctomt v\3 MHoroHncneHHbix sapnaHTOB caMoro ce6fl. OflnaKO to, hto 
u3o6pa}Kaem pucynoK, — a mvieHHO, nocneflOBaTenbhocTb BapnaHTOB Hero-ni/i5o — cymecTByoT TonbKO 

B OflHOM BapnaHTe. Hm OflHO TOHHOe M306pa>KeHMe BpeWieHMblX paMOK ho MOKOT 6blTb flBI/DKymUMCa l/UTM 

i/i3MeHflioLMm\/icfl pi/icyHKOwi. Oho aotdkho 5biTb CTaMHOHapHbiM. Ho b npuHflTnn SToro ecTb BHyTpeHHaa 
ncMxonornHecKafl TpyflHOCTb. HecMOTpa na CTaqMOHapHOCTb pucyHKa, Mbi ne mokom BocnpuHmviaTb era 
CTaMMOhapHO. Oh noKa3biBaeT nocneflOBaTenbHOCTb momohtob oflHOBpewieHHO na CTpaHMqe, m HTo5bi 
OTHecTH 3T0 K HaiueMy onbiTy, cjDOKyc Haiuera BHHMannfl flon>KeH nepeMemaTbCfl Bflonb 3tom 
nocneflOBaTenbHOCTM. Hanpmviep, Mbi Mornn 6bi nocMOTpoTb na oamh chmmok m npuHATb, hto oh 
npeACTaBJineT «ceMHac», a momoht cnycTa nocMOTpoTb na chmmok cnpaBa ot nera m pemnTb, hto oh 
npeACTaBJiasT hobos «ceMHac». flanee, Mbi CKnoHHbi nyTaTb mctuhhoo flBH>KeHMe cjDOKyca naiuero 
BHMMaHMfl no npocTOMy pucyHKy c HeB03M0>KHbiM flBM>KeHi/ieM Hera-ni/i6o Hepe3 peanbHbie MOMeHTbi. 
Oto OHOHb nerKO cflsnaTb. 

OflHaKO 3Ta npo5neMa 3aKnioHaeTCfl ne TonbKO b cdokhocti/I unniocmpauuu Teopm/i BpoMenn. CaMa 
Teopua coflep>KMT He3aBMCMMyK) m my6oKyio neonpefleneHHOCTb: ona He mokst pemi/iTb, flBnaeTcn nn 
HacTo^mee oetoKTHBHO OAHi/iM MOMOHTOM MDi/i MHornMM MOMeHTaMM — M cjieAOBaTejibHO, HanpuMep, 
i/i3o6pa>KaeT jim pucynoK 11.1 oahh momoht mdm MHoro. SApaBbiw CMbicn Tpe6yeT, HTo5bi nacToamee 
5bmo OAHi/iM MOMSHTOM, HTo5bi pa3peLiJHTb noTOK BpeMOHM — paspeiuMTb, HTo6bi HacToamee 
nepeMsmanocb Hepe3 MOMOHTbi ot npomnoro k 6yAymeMy. OAHaKO SApaBbiw CMbicn TaK>Ke Tpe6yeT, 
HTo6bi BpoMfl 5bmo nocneAOBaTenbHOCTbK) momohtob c ABM>KeHi/ieM m n3MeHeHneM, cocTonmi/iM m 
pa3nMHMM Me>KAy BapnaHTaMU KaKoro-nn6o oetoKTa b pasnnHHbie MOMSHTbi. A 3to snanuT, hto caMU 

MOMOHTbl HeH3MeHHbl. TaKMM 06pa30M, KOHKpeTHbIM MOMSHT HO MOKOT CTaTb HaCTO^mi/IM MJIM 

nepecTaTb 5biTb HacTonmuM, m6o 3to 5bmo 6bi nepoMenoM. CnsAOBaTenbHO, nacToamee o6"beKTMBHO 

He MO>KeT 6blTb OAHMM MOMeHTOM. 

npi/iHMHa, no KOTopoM Mbi npnAep>KMBaeMCfl 3tmx AByx necoBMecTHMbix KOHuenqnM — ABH>Kymeracfl 
HacTo^mera m nocneAOBaTenbHOCTH nensMenHbix MOMeHTOB, — coctomt b tom, hto ohm o5e Hy>KHbi 
HaM, MTiM, CKopee, Mbi AywiaoM, hto ohm Hy>KHbi HaM. IVIbi HenpepbiBHO Bbi3biBaeM mx b cboom 
noBceAHOBHOM >KM3HM, xoTfl M B pa3Hbix CMbiCJiax. KofAa Mb! OHUcbieaeM co6biTMfl, roBopa, HTO hto-jim5o 
npoMcxoAMT, Mbi AyMaoM Ha fl3biKe nocneAOBaTeJibHOCTM HeM3MeHHbix momohtob; KorAa >Ke Mbi 
odhficHfieM co6biTMfl KaK npMHMHbi M cneACTBMa flpyr APyra, Mbi AywasM na fl3biKe ABM>KyLAeracfl 
HacTOfliAera. 

HanpMMep, raBopn, hto OapaAOM OTKpbin sneKTpoMarHMTHyio MHAyKUMW «b 1831 roAy», Mbi 
npMnMCbiBaoM sto co5biTMe onpsAeneHHOM LienoHKe momshtob. To ecTb Mbi onpeAenneM, na KaKOM 

Ha5ope CHMMKOB B A^UHHOM nOCJieAOBaTeDbHOCTM CHMMKOB BCSMMpHOM MCTOpMM Hy>KHO MCKaTb 3T0 OT- 

KpbiTMS. KorAa Mbi roBopMM, Koada hto-tim6o npoM30Lijno, noTOK bpsmohm 3aAeMCTByeTCfl ne 5onbLue, 
HSM 3aAeMCTByeTCfl «noTOK paccTOflHMa», ecriM IVIbi roBopMM, ade 3to npoM30iuno. Ho KaK TonbKO Mbi 
roBopMM, no<-ieMy HTO-nM6o npoM30Luno, Mbi BbisbiBasM noTOK bpsmohm. KorAa Mbi roBopMM, hto 

HaCTMHHO 06fl3aHbl CBOMMM SnOKTpMHeCKMMM ABMraTOJiaMM M AHHaMaMM OapaAeiO M HTO nocneACTBMfl 

ero OTKpbiTMa nyBCTByioTcn pp cmx nop, b nameM pa3yMe B03HMKaeT KapTMHa nocneACTBMM, KOTopbie 
HanajiMCb b 1831 roAy m nocneAOBaTenbHO nponecriMCb Hepe3 Bce MOMOHTbi ocTaBiueMcn nacTM 
ASBaTHaAUaToro BSKa, 3aTeM AOCTMrriM ABaAUaToro BOKa m CTariM npMHMHOM noflBnoHMa TaM, nanpMMop, 
rMAposneKTpocTaHMMM. Ecdm Mbi HeBHMMaTsnbHbi, Mbi nocHMTaoM, HTO 3T0 Ba>KHoe co5biTMe 1831 roAa 
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MSHaHanbHO «eLne He B03fleMCTBOBano» Ha flsaflMaTbiM bbk, ho aaieivi nocjieflCTBua, necymneca k 
flBaflqaTb nepBOMy seKy m flanee, «n3MeHi/inM» flBaflqaTbiM bbk. Ho o6bNHO Mbi BHUiviaTenbHbi m 
i/i35eraeM 3tom nenornHHOM Mbicnn, HHKorfla ne ncnonbsya o6e nacTH paaywiHOM leopuM speivieHM 
oflHOBpeMeHHO. IVlbi flenaeM 3to TOJibKO Torfla, Korfla flyiviaeivi o caMOM speivieHM, m TorAa Mbi 
MsyMnfleMca aaraflOHHOCTH Bcero aroro! Bo3mo>kho, b flahhOM cnynae nyHiue noflOMfler cnoBO 
«napaAOKC», a ne «3araflKa», nocKonbKy b flahHOM cnynae BOSHMKaer BonmoLMUM KOHc|3nMKT Me>Kfly flsy- 
Mfl, Ha nepBbiM Bsmafl, caMOOHeBUflHbiMM HAeflMH. 06e ohm ho Moryi 6biTb i/icTUHHbiMH. IVlbi yBUflnivi, 

HTO HM OflHa M3 HMX HO aBnfleTCfl MCTI/IHHOM. 

HaiuM cfjHSMHecKne reopnn, b oinnHne ot sflpaBoro CMbicna, flBnarorcfl nornHecKH CBflSHbiMn, m 
BnepBbie ohm flocTumM aroro npi/i OTKaae ot Mflen o noTOKe BpeivieHM. BepoaiHO, c|3M3mkm zoeopam o 
noTOKe BpeMeHM tohho laK >Ke, KaK roBopnT o neivi Bce ocTanbhbie. Hanpmviep, b CBoew KHure Principles''^ 
Msnarafl cbom npuHqunbi MexannKH i/i rpaBHTaMni/i, HbHDTOH nucan: 

«A6conK)THoe, ncTUHHoe m MareiviaTi/iHecKoe BpeMfl caivio no ce6e m no CBoePi coGcTBeHHOM npupofle 
Tener paBHOMepHO, ne OTHOcacb hm k newiy BHeiuHeMy». 

OflHaKO HbKDTOH Myflpo He nbiTaercfl nepeBecTH CBoe yTBep>KfleHMe o tom, hto Bpeivin Tener, b 
MareiviaTMHecKyK) cjDopiviy, v\nv\ cflenarb m3 Hero KaKne-TO BbiBOAbi. Hm oflna H3 ctDnanHecKnx leopuM 
HbHDTOHa He o6paLnaeTca k noTOKy BpoMenn, KaK ne o6paLnaeTCfl k neiviy m ne coBMecTHMa c hum hm 
OflHa M3 nocneflyioiflMX cj3M3MHecKMX reopMM. 

TaK noHOMy >Ke HbioTOH CHen Heo6xoflMMbiM CKaaaib, hto Bpeivin «TeHeT paBHOMepHO»? C 
«paBHOMepHO» Bce b nopaflKe: mo>kho MHTepnpeTMpoBaib aio, KaK osHaHaroiflee, hto MsiviepeHMfl 
BpeMeHM oflMHaKOBbi flna Bcex Ha5nK)flaTeneM, HaxoflaiuMxca b paariMHHbix nono>KeHMflx m b paariMHHbix 
cocTOflHMflx flBM>KeHMfl. 3to HosaBMCMMoe yTBep>KfleHMe (KOTopoe, KaK Mbi 3HaeM CO BpoMen 
3MHiuTeMHa, flBnaeicfl HeroHHbiM). Ho ero nerKO mo>kho 6bmo 6bi ccjDopMynMpoBaTb raK, KaK n 
ccjDopMynMpoBan ero ceMHac, ne roBopa, hto BpeMfl Tener. 9\ CHMTaio, hto HbKDTOH HaMepenno 
Mcnonb30Ban snaKOMbm muv. BpeMeHM, ne noflpaayMeBaa ero 5yKBanbHoe ananeHMe: tohho raK >Ke oh 
Mor 6bi CBo6oflHO CKaaaib o tom, hto ConHqe «BcxoflMT». EMy Heo5xoflMMO 6bmo nepeflaTb HMTaTenio, 
onMpancb na 3Ty peBonioMMOHHyK) pa6oTy, hto b KOHLienuMM BpeMOHM HbtoTona hot HMHero HOBoro mjim 
cjio>KHoro. Principles onpeflennHDT MHO>KecTBO cnoB, KaK-To: «CMna» m «Macca», TOHHbie TexHMHecKMe 
SHaneHMfl KOTopbix HecKOJibKO OTJiMHaioTca OT paayMHbix ananeHMM. OflnaKO HMcna, na KOTopbie 
ccbmaK)TCfl KaK na «BpeMfl», 3to Bcero nMLUb o5LMenpMHflToe BpeMfl, KOTopoe Mbi naxoflMM na nacax m 
KaneHflapax, m KOHiienuMfl BpeMeHM b Principles — 3to o6iflenpMHaTaa KOHqenLiMfl. 




ripoiujioe -• BpcMH — Byaymee 

Pmc. 1 1 .4. llpocTpaHCTBO-BpeMa, paccMOTpeHHoe KaK cneflyKsiflMe flpyr aa flpyroM 

3a MCKDioHeHMeM Toro, hto BpeMfl ne TeneT, b ctDMSMKe HbWTOHa BpeMfl m flBM>KeHMe BbirnnflflT 
npMMepHO, KaK na pMcyHKe 11.3. OflHO He6onbLuoe OTriMHMe coctomt b tom, hto a HapMCOBan 
cneflyKDLUMe flpyr aa flpyroM MOMOHTbi OTfleribHO flpyr ot flpyra, ho bo BceM flOKBaHTOBOM c|3M3MKe 3to 
flBnneTCfl annpoKCMMaqMeM, noTOMy hto BpeMa — KOHTMHyyM. IVIbi flon>KHbi npeflCTaBMTb 6ecK0HeHH0 
MHoro 6ecK0HeHH0 tohkmx chmmkob, HenpepbiBHO noaBnaKDiuMxca Me>Kfly napMCOBannbiMM mommm 
EcDM Ka>KflbiM CHMMOK npeflCTaBDfleT Bce BO BCOM npocTpaHCTBe, KOTopoe ctDM3MHecKM cymecTByeT B 
onpefleneHHbiM momoht, to mo>kho CHMTaTb, hto 3tm chmmkm CKneenbi flpyr c flpyroM CBoeM JiMLieBOM 
CTopoHOM M o5pa3yioT oflMH HeM3MeHHbiM 6noK, coflep>KaLMMM Bce, HTO npoMcxoflMT B npocTpancTBe M 
BpeMOHM (pMcynoK 11.4) — to ecTb bck) 4)M3MHecKyio peanbHOCTb. HeM36e>KHbiM neflocTaTOK 



«HaHana». 
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fluarpawiMbi laKoro pofla coctomt b tom, hto chmmkm npocTpaHCTsa b Ka>KflbiM MOMeHT noKaaaHbi KaK 
flByxMepHbie, Torfla KaK b peanbHOCTH ohm ipexiviepHbi. Ka>KflbiM m hmx - sto npocTpancTBO b 
onpefleneHHbiM MOMeHT. TaKMM o6pa30M, Mbi cnmaeM Bpeivin HeiBepTbiM naMepeHneivi, aHanornHHbiM 
TpeM i/i3MepeHMflM npocTpaHCTBa b KJiaccuHecKOM reoMerpnn. npocipaHCTBO m speivia, 
paccMarpuBaeMbie coBMecTHO, KaK b 3tom cnynae, b bhab HeibipexMepHOM Kareropnn, HasbiBaioT 
npocmpaHcmeoM-epeMeHeM. 




Pmc. 11.5. flBM>KyLHMMCfl o6teKT c nepcneKTUBbi npocTpaHCTBa-BpeivieHi/i 

B cf3M3MKe HbKDTOHa 3Ta HeibipexMepHafl reoMeipuHecKafl HHTepnpeTaMUJi BpewieHU 6bina 
npoMSBonbHOM, HO c noaBnenneM reopnn OTHOci/iTenbHOCTH 3i?iHiuTeMHa ona ciana Heo6xoflmvioM 

HaCTbKD 3T0M TOOpHH. TaK npOMSOLUJIO nOTOWiy, HTO B COOTBeTCTBMM C OTHOCHTenbHOCTbK) Ha6nK)flaTenM, 

KOTopbie flBM>KyTCfl c pasHOM CKopocTbK), He npuflyr k comacnK) OTHOci/iTenbHO Toro, KaKne co6biTi/in 
flBJiflioTca oflHOBpeivieHHbiMM. To ecTb OHM He npuflyi k comacnK) OTHOcmenbHO Toro, KaKne co6biTMfl 
flon>KHbi noaBMTbCfl na oflHOM m tom >Ke CHmviKe. TaKuwi o6pa30M, Ka>KAbiM m hmx BocnpMHMMaer 
npocTpaHCTBO-BpeMfl KaK paapeaaHHoe na «MOMeHTbi» paariMHHbiM o5pa30M. Tewi ne wienee, ecriM 6bi 
Ka>KflbiM M3 hmx co6pan cbom chmmkm, KaK noKa3aHO na pMcyHKe 11.4, nonyHMJiMCb 5bi MfleHTMHHbie 
npocTpaHCTBa-BpeMOHa. CneflOBarenbHO, b cootbotctbmm c OTHOCMTenbHOCTbK), «M0MeHTbi», 
M3o6pa>KeHHbie na pMcyHKe 11.4. He ABJiflKJTca o6"beKTMBHbiMM xapaKiepMCTMKaMM npocTpancTBa- 
BpeMOHM: OHM flBnaKJTca Bcero riMiub o6pa30M bocrpmatma oflHOBpeMeHHOCTM Ha6nK)flaTeneM. flpyroM 
Ha5nK3flaTenb nonyHMn 5bi cnoM «ceMHac» nofl flpyrMM ymoM. TaKMM o5pa30M, o5teKTMBHyK) 
peanbHOCTb, CToainyK) 3a pMcyHKOM 11.4, a mmohho: npocTpancTBO-BpeMfl m ero c|3M3MHecKoe 
coflep>KaHMe, - mo>kho 6bmo 6bi noKa3aTb c noMombK) pMcyHKa 1 1.5. 

□pocTpaHCTBO-BpeMa MHorfla Ha3biBaK)T «BceneHHOM, CBfl3aHH0M b eAMHbiM 5noK», noTOMy hto b hom 
Bca c|3M3MHecKafl peajibHOCTb - npoLunoe, Hacroamee m 6yflymee — pa3 m naBcerfla npeflCTaBnena 

HeM3MeHH0M B OflHOM HOTbipeXMepHOM 6nOKe. Ho OTHOLUeHMK) K npOCTpaHCTBy-BpeMSHM HMHTO He 

flBM>KeTCfl. To, HTO Mbi Ha3biBaeM «MOMeHTaMM», — 3T0 onpefleneHHbie cnoM npocTpancTBa-BpeMeHM, m 
Korfla coflep>KaHMe 3tmx cnoeB OTTiMHaeTca flpyr ot flpyra, Mbi Ha3biBaeM 3to nepoMenoM mjim 

flBM>KeHMeM B HpOCTpaHCTBe. 

KaK y>Ke CKa3an, Mbi AywaeM o noTOKe BpeMOHM b CBa3M c npMHMHaMM m cneflCTBMflMM. IVIbi 
CHMTaeM, HTO npMHMHbi npefliuecTBytoT cbomm cneflCTBMflM; Mbi npeflCTaBJiaeM, hto flBM>Kymeecfl 
HacTo^mee noAxoflMT k npMHMHaM flo Toro, KaK noAOMfleT k mx cjieACTBMJiM, a TaK>Ke npeACTaBnneM, hto 
cjieACTBMfl TOKyT HaBCTpeny nacToameMy MOMeHTy. C c|3MJiococjDCKOM tohkm 3peHMa, HaM5onee Ba>KHbiMM 
npMHMHHO-cneACTBeHHbiMM npoqeccaMM flBnaroTCfl naiuM co3HaTejibHbie pemeHMJi m nocneAyromMe 
AeMCTBMfl. Pa3yMHafl TOHKa 3peHMfl 3aKnK)HaeTCfl b tom, hto Mbi o5naAaeM ceododnou eoneu: hto 
MHorAa Mb! B cocTOflHMM noBDMflTb Ha 6yAyLAMe co6biTMfl (nanpMMep, ABM>KeHMe CBoero co6cTBeHHoro 
TOJia) OAHMM M3 HecKODbKMX B03MO>KHbix cnoco6oB M Bbi6paTb 3T0T cnoco6; TorAa KaK Ha npoLunoe, 
HanpoTMB, Mbi HMKorAa ne b coctoahmm noBTiMSTb. (K cbo5oahom BOJie a Bepnycb b maBe 13). npoiunoe 
HeM3MeHHo: 5yAyLAee OTKpbiTO. flnn mhofmx c|DMnococ|DOB hotok BpeMOHM — 3to npoqecc nocTenoHHoro, 
MOMeHT 3a MOMeHTOM, npeBpaiueHMfl OTKpbiToro 6yAyiAero b HeM3MeHHoe npomnoe. flpyrMe roBopjiT, 
HTO anbTepnaTMBHbie co6biTMfl b Ka>KAbiM momoht 5yAyLAero flBnaioTca eo3MO>KHOcmfiMU, a hotok 
BpeMOHM — 3T0 npoqecc nocTeneHHoro, momoht 3a MOMeHTOM, npeBpameHMfl oahom m3 3tmx 
B03M0>KH0CTeM B deuciveumenbHocmb (TaK hto, b cootbotctbmm c MHOHMeM stmx n\op,eiA, 6yAyLuee ne 
cymecTByeT cobcom, noKa hotok BpeMeHM ne AOCTMmeT ero m He npoBpaTMT b npomnoe). Ho ecriM 
6yAyLAee ASMCTBMTenbHO OTKpbiTO (a oho OTKpbiTo!), to 3to ne MO>KeT MMOTb HMHero o6iAero c hotokom 

BpeMOHM, nOCKODbKy B HeM HOT ROTOKa BpOMeHM. B C|3M3MKe npOCTpaHCTBa-BpeMOHM (KOTOpOM flBDfleTCfl 

Bcn AOKBaHTOBaa 4)M3MKa, naHMHaa c ctDM3MKM HbK)TOHa), 6yAyiMee ne OTKpbiTO. Oho naxoAMTca maM, c 
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onpefleneHHbiM m nensMeHHbiM coflep>KaHMeM, tbk >Ke, kbk npomnoe m HacToamee. Ecni/i 6bi 
onpefleneHHbiM MOMeHT b npocrpaHCTBe-BpeMeHU 6bm «OTKpbiT» (b jik)5om cwibicne), oh HenpeivieHHO 
ocTancfl 6bi OTKpbiTbiM, craB HacToaiumvi m npomnbiM, nocKonbKy MOMeHTbi He cnoco5Hbi naivieHflTbcn. 

CydheKmueHO, mo>kho CKaaaib, hto 6yflyLMee flaHHoro Ha5nK)flaTena «OTKpbiTO c tohkm apenna aroro 
Ha5nK3flaTenfl», noTOMy hto hmkto ho MO>KeT naiviepnTb mjim npoHa6jiK)flaTb CBoe 6yflymee. Ho 
OTKpbiTOCTb B TaKOM cy6"beKTMBH0M CMbicjie HO ocTaBnfleT Bbi6opa. Ecnn y sac ecTb 6mieT Jioiepen, 
KOTopafl cocToanacb na npomnoM neflene, ho Bbi eu^e He yanariH Bbinrpann nn Bbi, peaynbiar ocTaeicn 
OTKpbiTbiM c BameM tohkm apenna fla>Ke HecMOTpn na to, hto oGteKTHBHO oh HenaMeneH. OflnaKO 
cy6"beKTMBH0 TIM, o5"beKTMBHO Jin, Bbi HO B cocTOflHm/1 sro i/i3MeHi/iTb. HnKaKne npuHMHbi, KOTopbie y>Ke He 
noBTii/iflni/i Ha Hero, 5onbLije ne CMoryT SToro cflenaTb. PaayMHaa Teopua o CBo6oflHOM Bone rnacuT, hto 
Ha npoLunoM neflene, b to BpeMfl KaK y Bac Bce eu^e 6bm Bbi6op noKynaTb nnn neT noTepeMHbiM 5nneT, 
5yflyLMee o5"beKTMBHO Bce eine 5bmo OTKpbiTbiM, m Bbi fleMCTBHTenbHO Mornn Bbi6paTb oflHH H3 flByx 
i/inn HecKonbKMX BapnaHTOB. OflnaKO 3to necoBMecTUMO c npcTpaHCTBOM-BpeivieHeM. TaKi/iM o6pa30M, b 
cooTBeTCTBUM c cJdmsmkom npocTpaHCTBa-BpeMeHM, OTKpbiTOCTb 5yflyLnero — unnioai/ifl, a 
cjieflOBaTenbHO, npnHi/iHHO-cneflCTBeHHoe OTHomeHne m CBo6oflHaa Bona TO>Ke ne MoryT 6biTb hom-to 
6onbLUHM, HOM Mnnio3m/i. HaM Heo5xoAmvia Bepa, m wibi CTapaeMca coxpani/iTb ee, b to, hto HacToamne 
co5biTMfl, a oco6eHHO nam Bbi5op, MoryT noBnuATb na 6yflymee; ho bo3mo>kho, TaKi/iM o6pa30M Mbi 
Bcero nmub KOMneHcupyeivi cfjaKT Hei/i3BecTH0CTM 6yflymero. B peanbHOCTH Mbi ne flenaeivi Bbi5op. fla>Ke 
Korfla Mbi flyMaeM, hto ctomm nepefl Bbi6opoM, ero pe3ynbTaT y>Ke cymecTByeT na noflxoflameivi cnoe 
npocTpancTBa-BpeivieHi/i, HeM3MeHH0i\/i, KaK n Bce ocTanbHoe, hto naxoflHTCfl b npocTpaHCTBe-BpeMeni/i, 
M HeBocnpuMMHMBOM K HaiiiuM HaMepeHi/iflM. Ka>KeTCfl, HTO caMi/1 3TM HaMepeHMfl Hen3MeHHbi n y>Ke 
cymecTByHDT b Bbiflenennbix mm momohtbx eme flo Toro, KaK Mbi fla>Ke y3HaeM o hmx. 

BbiTb «cneflCTBi/ieM» KaKOM-TO npuHUHbi — 3HaHMT noflBspraTbCfl BnnflHuio stom npuHUHbi — 
M3MeHflTbCfl n3-3a 3T0M npuHMHbi. TaKMM o5pa30M, Korfla c|3M3MKa npocTpaHCTBa-BpeMeHM OTpi/lL(aeT 
peanbHOCTb noTOKa BpeMOHn, ona nornHecKH ne MO>KeT cornacoBaTb fla>Ke pa3yMHbie nonaTun npuHUHbi 
M cneflCTBMfl. riocKonbKy bo BceneHHOM, CBfl3aHH0M b eflUHbiM 6noK, hmhto HeM3MeHH0, OAHa nacTb 
npocTpaHCTBa-BpeMOHM MO>KeT M3MeHMTb flpyryKD He 6onbLue, hom oflHa nacTb HeM3MeHHoro 
TpexMepHoro o6"beKTa MO>KeT H3MeHi/iTb flpyryio. 

nonynaeTCfl, hto bo BpsMena 4)M3mki/i npocTpaHCTBa-BpeMenn Bce c|3yHflaMeHTanbHbie Teopnn 
o6naflanM cneflyioLMMM cbomctbom: ecnn n3BecTH0 Bce, hto nponcxoflUT flo flannoro MOMeHTa, 3aK0Hbi 
cj3H3MKM onpeflennioT, hto nponcxoflUT bo Bce nocneflytoinne MOMSHTbi. Cbomctbo oflHux chmmkob 
onpeflenaTb Apyrne Ha3biBaeTCfl demepMUHUSMOM. B (t)M3i/iKe HbioTOHa, nanpuMep, ecni/i b n\o6oiA 
MOMeHT i/i3BecTHbi nono>KeHMfl M CKopocTi/i Bcex Mace B M3onnpoBaHHOi?i CMCTOMe, HanpuMsp, B 
conneHHOM cucTOMe, to b npuHLinne mo>kho BbiHucnuTb (npedcKaaamb), rfle 3th Maccbi 6yflyT 
HaxoAMTbcn bo Bce nocneflyioLnne MOMSHTbi. TaK >Ke b npuHqune mo>kho BbiHucnuTb (eoccmaHoeumb), 
rfle 3TI/1 Maccbi HaxoAnnncb Bce npeAbiAy^ee BpeMfl. 

SaKOHbi c|dm3I/ikm, onpeflenflKDLUne oflHH chmmok m3 flpyroro, — 3to «KneM», KOTopbiPi yflep>KMBaeT 3tm 
CHMMKM BMecTe B BMflo HpocTpaHCTBa-BpeMeHM. llpeflCTaBi/iM, HTO Mbi HO Boniue5cTBy (hto 
HeB03MO>KHo) 0Ka3anMCb BHe npocTpaHCTBa-BpeMOHM (a cneflOBaTenbHO, b cbobm co6cTBeHHOM 
BHeLUHOM BpeMOHM, He3aBMCMMOM OT Toro, KOTopoe HaxoflMTCfl B npoflenax npocTpaHCTBa-BpeMOHM). 
flaBawTe pa3pe>KeM npocTpancTBO-BpeMfl na chmmkm npocTpancTBa b Ka>Kflbm momsht, KaK ero 
BocnpuHMMaeT KOHKpeTHbiPi Ha6nK)flaTenb, HaxoflflmnMcn b npeflsnax 3Toro npocTpaHCTBa-BpeMenn, 
noTOM nepeMeLuasM 3tm chumkm m CHOBa CKneuM mx b hobom nopaflKe. IVIornM 6bi Mbi CKa3aTb, rnaflfl 
i/i3BHe, HTO 3TO HspeanbHoe npocTpancTBO-BpeMfl? IIohtm onpeAeneHHO. HocKoribKy, nepBoe: b nepoMe- 
LuaHHOM npocTpaHCTBe-BpeMOHM c|3M3MHecKMe npoqeccbi ne 6b\nv\ 6bi nenpepbiBHbiMH. 06"beKTbi 
MrnoBeHHO npeKpainani/i 5bi CBoe cymecTBOBanne b oahom TOHKe m CHOBa noaBnani/icb 6bi b flpyroM. 
BTopoe M 6onee Ba>KHoe: 3aK0Hbi ctDi/i3MKM y>Ke ne coxpaHflJincb 5bi. ilo KpawHOM Mepe, peanbHbie 3a- 
KOHbi ctDM3MKM y>Ke HO coxpaHflTii/icb 6bi. TaM cymecTBOBan 6bi APyroii Ha5op 3aKOHOB, KOTopbie, sbho 
MnM HOflBHO, yHMTbiBafl nepeMeiuMBaHMe, npaBUJibHO onucbiBann 5bi nepeMemaHHoe npocTpancTBO- 
BpeMfl. 

TaKMM o6pa30M, flnn nac pa3Hm4a Me>Kfly nepeMemannbiM m peanbHbiM npocTpancTBOM-BpeMeneM 
6bina 6bi orpoMHOM. A flna Tex, kto >KHBeT TaM? IVlornn 6bi ohm 3aMeTMTb pa3HMi4y? CeMHac Mbi onacHO 
5nM3KM K 6eccMbicnMi4e — 3HaK0M0M 6eccMbicnMi4e pa3yMH0M TeopMM BpeMOHM. Ho noTepnMTe HOMHoro, 
M Mbi o6oMAeM 3Ty 6eccMbicnMi4y. KoHe^HO, >KMByLui/ie b stom npocTpancTBS-BpeMeHM ne CMorriM 6bi 
3aMeTMTb pa3HMi4y. Ohm 3aMeTMnM 6bi ee, ecriM 6bi MorriM. Ohm, nanpMMep, KOMMOHTMpoBanM 6bi cy- 
mecTBOBaHMe pa3pbiBH0CTeM b CBoeM MMpe, M3flaBanM 6bi o hmx naynnbie Tpyflbi — to ecTb, ecriM 6bi 
OHM Boo6me CMorriM Bbi>KMTb B nepeMeiuaHHOM npocTpancTBe-BpeMeHM. Ho c HaiiiMX BonLije6Hbix 

BbirOflHblX n03MI4MM Mbi BMflMM, HTO OHM BbDKMTlM M HMlUyT CBOM HayHHbie Tpyflbi. IVIbl MO>KeM OpOHMTaTb 

3TM Tpyflbi M yBMflOTb, HTO OHM no-npe>KHeMy coflep>KaT TOJibKO Ha6nK)fleHMfl McxoflHoro npocTpancTBa- 
BpeMOHM. Bce 3anMCM c|DM3MHecKMX co6biTMM B npeflenax npocTpancTBa-BpeMeHM, BK/iHSHan m Te, 
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KOTopbie ocranncb b BocnoMUHBHuax i/i Bocnpnaim/i coaHarenbHbix Ha6nK)flaTeneM, nfleHTUHHbi 
cymecTBOBaBLUMM B McxoflHOM npocTpaHCTBe-BpeivieHH. IVIbi TonbKO nepeMemariM chmmkm, a He 
i/i3MeHi/inn MX BHyrpeHHee coflep>KaHMe, noaroiviy, >KMTenM no-npe>KHeMy BocnpuHniviaHST mx b hcxoahom 
nopaflKe. 

TaKMM o6pa30i\/i, roBopa Ha nsbiKe peanbHOM c|dm3I/ikm — c|3M3mkm, ksk ee Bocnpi/iHi/iiviaK)! >KMTenM aioro 
npocTpaHCTBa-BpeivieHi/i, — see 3to paapesani/ie m noBTopnoe CKnensaHne npocTpaHCTBa-BpeivieHM ne 
i/iMeer cwibicna. l/lcxoflHOMy npocTpaHCTBy-BpeivieHi/i c|3M3HHecKi/i nfleHTUHHO He TOJibKO nepeivieiuaHHoe 
npocTpaHCTBO-BpeMfl, HO fla>Ke Ha6op necKneenHbix flpyr c flpyroM chmmkob. Mbi M3o5pa>KaeM Bce 
CHMMKM CKneeHHbiMM flpyf c flpyroM b npasMJibHOM nopnflKe, noTOMy hto 3to npeflCTaBJiaer OTHomeHMfl 
Me>Kfly HMMM, onpeflenneMbie 3aKOHaMM c|3M3mkm. M3o5pa>KeHMe stmx chmmkob, CKJieennbix b flpyroM 
nopflflKe, npeflciaBMJio 6bi re >Ke caMbie c|DM3MHecKMe co5biTMfl — ry >Ke caMyto mctgpmkd, — ho 

HeKOTOpbIM 05pa30M MCKa3MnO 6bl OTHOLUeHMa Me>Kfly 3TMMM C06blTMflMM. TaKMM 06pa30M, CHMMKM 

o6naflaK)T eHympeHHUM nopnflKOM, onpeflenaeMbiM mx coflep>KaHi/ieM m 3aK0HaMM c|3M3mkm. J1k)5om m3 

CHMMKOB B COHeiaHMM C 3aKOHaMM C|3M3MKM He TOJibKO OnpeflenfleT TO, HeM flBnJIKJTCfl Bce OCTanbHbie, OH 

onpeflenaeT mx nopnflOK m CBoe coScTBeHHoe MecTO b nocneflOBaTenbHOCTM. flpyrMMM cnoBaMM, 
Ka>KflbiM CHMMOK MMeeT «BpeMeHHyK) nenarb)), 3aKOflMpoBaHHyio b era c|DM3MHecK0M coflep>KaHMM. 

BoT KaK Bce flon>KHO npoM30MTM, ecriM KOHLieniiMfl BpeMeHM CBo6oflHa ot npMcyTCTBMn 
nepoKpbiBaKDLMMX paMOK BpeMeHM, KOTopoe aBnaeTca BHeiuHMM no OTHomeHMK) k 4)M3MHecKOM 
peanbHOCTM. BpeMeHHaa nenaTb chmmkb — 3to noKa3aHMfl HOKOTopbix ecTecTBennbix nacoB, 
cymecTByHsmMX b npeflenax stom BceneHHOM. Ha HeKOTopbix chmmkbx — na Tex, KOTopbie coflep>KaT 
HenoBenecKyK) i4MBMnM3ai4MK), nanpMMep, — cymecTByKJT flePicTBMTenbHbie nacbi. Ha APyrMX — 
cymecTByK)T ctDM3MHecKMe nepeMOHHbie — lame, ksk XMMMHecKMM cocTaB ConHqa MriM BceM MaTepMM b 
npocTpancTBe, — KOTopbie mo>kho paccMaTpMBaTb KaK nacbi, noTOMy hto ohm npMHMMaKJT 
onpefleneHHbie, OTJiMHHbie 3HaHeHMfl na pa3Hbix chmmkbx, no KpaMHOM Mepe, b npeflenax onpefleneHHOM 
o5nacTM npocTpaHCTBa-BpeMOHM. IVlbi M0>KeM CTaHflapTM3i/ipoBaTb m rpaflyMpoBaTb mx, HTo6bi 
comacoBaTb APyr c flpyroM b MecTax mx coBnaflOHMfl. 

IVIbi MOKOM BoccTanoBMTb opocTpaHCTBO-BpeMfl, Mcnonb3yfl BHyTpeHHMM nopaflOK, onpeflenneMbiM 
3aKOHaMM 4)M3MKM. IVIbi HaHMHaeM cnK)6oro m3 chmmkob. SaTOM mn BbNMcnneM, KaKflon>KHbi BbirnnfleTb 
npeflbiAy^MM M nocneflyiomMM chmmkm, naxoflMM 3ti/i chmmkm b ocTaBiueMCfl Ha6ope m npMKnoMsaeM mx 
K 060MM CTopoHaM McxoflHoro CHMMKa. floBTopeHMe 3TMX fleMCTBMM Bocco3flaeT Bce npocTpancTBO- 
BpeMfl. TaKMe BbiHMcneHMfl criMiuKOM cno>KHbi, >HTo6bi MX MO>KHO 6bmo BbinoriHMTb B peanbHOM >km3hm, ho 
OHM npMOMneMbi b MbicnennoM 3KcnepMMeHTe, b KOTopoM Mbi npeflCTaBnaeM ce6fl OTopBannbiMM ot 
peanbHoro ctDM3MHecKoro MMpa. (TaK >Ke, CTporo roBopa, b flOKBaHTOBOM c|3M3MKe cymecTBOBana 6bi 
HenpepbiBHaa 5ecKOHe>HHOCTb chmmkob, TaK hto TonbKO hto onMcannbiM npoqecc npMiunocb 6bi 
3aMeHMTb orpaHMHeHHbiM npoqeccoM, b KOTopoM npocTpancTBO-BpeMa co6MpaeTca 3a 6ecKOHeHHoe 
HMcno 3TanoB; oflnaKO npMHMMn ocTaeTca tom >Ke caMbiM). 

npeflCKa3yeM0CTb oflHoro co5biTMa m3 flpyroro He 03HaHaeT, hto 3tm co6biTMa flBnnioTCfl npMHMHOM m 
cneflCTBMeM. HanpMMep, sneKTpoflMHaMMHecKaa TeopMa macMT, hto Bce 3neKTpoHbi nepenocnT oflMH m 
TOT >Ke 3apflfl. CneflOBaTenbHO, Mcnonb3ya 3Ty TeopMK), Mbi MO>KeM npeACKasaTb — m nacTO 
npeflCKasbiBaeM — pe3ynbTaT M3MepeHMfl OAHoro sneKTpona, Mcxoflfl m3 pe3ynbTaTa M3MepeHMn 
flpyroro. Ho hm oamh pe3ynbTaT ne 6bm npw-tuHou flpyroro. B flOMCTSMTenbHOCTM, nacKoribKO naM 
M3BecTH0, BeriMHMHa 3apflfla 3neKTpoHa ne 6bma Bbi3BaHa hmkbkmm ctDM3MHecKMM npoqeccoM. Bo3mo>k- 

HO, ee «Bbl3blBaiOT» CaMM 3aK0Hbl 4)M3MKM (XOTfl 3aK0Hbl 4)M3MKM, HaCKOJIbKO OHM HaM CeMHaC M3BeCTHbl, 

He npeflCKa3biBaK)T 3apflfl 3neKTpoHa; ohm npocTO roBopnT, hto Bce 3neKTpoHbi MMeioT oamh m tot >Ke 
3apflA)- Ho, B nio6oM cnynae, 3to npMMep coSbiTMM (pe3ynbTaT0B M3MepeHMM 3neKTpoHOB), oaho m3 
KOTopbix MO>KHO npeflCKa3aTb, Mcxoflfl M3 flpyroro, ho KOTopbie ne flenaKDT cnynaMHoro BKnafla flpyr b 
flpyra. 

BoT eme OflMH npMMep. Ectim Mbi Ha6nK)AaeM, rfle naxoflMTca oamh 3neMeHT nonnocTbio coGpannoM 

M03aMKM, M 3HaeM CjDOpMbl BCOX SJIOMeHTOB M TO, HTO OHM npaBMTIbHO C06paHbl, Mbi MOKOM npeflCKa3aTb, 

rfle HaxoflflTca Bce ocTaBiuMecfl 3neMeHTbi. Ho sto ho 3HaHMT, hto sneMOHT, MecTonono>KeHMe KOToporo 
Mbi Ha6nK)AaeM, Renaemca npw-iUHOu Toro, hto see ocTaBiuMecfl sneMeHTbi HaxoA^TCfl TaM, rAe ohm 
HaxoA^iTca. CyiflecTByoT dm TaKoe npMHMHHO-cneflCTBeHHoe OTHomeHMe sbbmcmt ot Toro, KaK co6MpanM 
BCK) M03aMKy. EcriM Ha5nK3flaeMbiM naMM 3JieMeHT nojioKMJiM nepsbiM, to oh fleMCTBMTenbHO ABnaeTca 
oflHOM M3 npMHMH Haxo>KfleHMfl flpyrMX 3neMeHT0B TaM, rfle ohm naxoflflTcn. Ecjim nepBbiM nojio>KMnM 
flpyroM 3neMeHT, to nono>KeHMe Ha6nK)flaeMoro naMM 3neMeHTa 6bmo cnedcmeueM 3Toro, a ne 
npMHMHOM. Ho ecjiM 6bi M03aMKy co3flanM eflMHCTseHHbiM npoxoflOM ne3BMfl, MMeioLflero c|3opMy stom 
M03aMKM, M HMKorfla He pa36MpanM, to hm oflHO m3 nono>KeHMM 3neMeHT0B ne 5bmo 6bi hm hpmhmhom, hm 
cjieflCTBMOM flpyrMX nono>KeHMM. Mx ne co5MpanM 6bi b nio6oM nopaflKe, a co3flanM 6bi oflHOBpeMenno, 
B TaKOM nono>KeHMM, hto npasMJia M03aMKM y>Ke 6bmM 6bi co5nK)fleHbi, hto cflenano 6bi 3tm nono>KeHMfl 
B3aMMH0 npeflCKa3yeMbiMM. Tom ne Menee, hm oflHO m3 hmx ne CTano 5bi npMHMHOM flpyrMX. 
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fleTepMMHM3M cjDM3i/iHecKi/ix saKOHOB o co6biTMflx B npocTpaHCTBe-BpeMeHi/1 noflo6eH 
npeACKaayeMOCTM npaBunbHO co6paHHOM wioaai/iKH. SaKOHbi c|dh3mkm onpeflejiaioT, hto nponcxoflur b 

OflMH MOMeHT, MCXOA^ M3 TOrO, HTO HpOMCXOflMT B flpyrOM, TOHHO TBK >Ke, KaK npaBUJia M03aMKM 

onpeflenaKJT nonoKeHna HeKOTopbix aneivieHTOB, ]Acxop,a m nono>KeHMfl flpyrnx. Ho KaK m b cnynae c 
M03aMK0M, TO, flBnflioTCfl fiM co5biTi/ifl B pa3ni/i>HHbie MOMeHTbi npuHUHOu Apyr flpyra nnn hot, 3aBMcm or 
Toro, KaK cno>KmiMCb MOMOHTbi. friflfla Ha M03aMKy, Mbi He MO>KeM CKa3aTb, 6bma ni/i ona co6paHa no 
KycoHKaM. Ho b cjiynae c npocTpaHCTBOM-BpeivieHeM naivi n3BecTH0, hto 6eccMbicneHH0 «KnacTb» oflHH 
MOMOHT 3a APyruM, nocKOJibKy 3TO 5bmo 6bi hotokom BpewieHH. CneflOBarenbHO, Mbi 3HaeM, hto Aa>Ke 
HecMorpa na to, hto HOKOTopbie co6biTMa mo>kho npeflCKa3aTb, ncxofla m Apyrux co6biTMM, hm oflHO 
co6biTMe B npocTpahCTBe-BpeivieHM ne flBnanocb npuHUHoPi Apyroro. IVIne xoTenocb 6bi eme pas 

nOAHepKHyTb, hto see OTO COOTHOCl/lTCn C AOKBaHTOBOM C|DH3MK0M, B KOTOpOM BCe, HTO nponcxoAUT, 

npoMcxoAMT B npocTpaHCTBe-BpeMeHM. OAHaKO wibi bmamm, hto npocTpaHCTBO-Bpeivifl HecoBMecTMivio c 
cymecTBOBaHneM npuHUHHO-cneACTBeHHoro OTHomeHUfl. fleno ne b tom, hto jikjah oiuM6aK)TCfl, KorAa 
roBopflT, HTO onpeAeneHHbie ct3M3HHecKne co6biTHfl flBnaroTCfl npi/iHi/iHOM m cneACTBueivi APyr APyra, 
Aeno B TOM, hto i/iHTynMUfl HecoBMecTmvia c saKonaiviM cIdhsmkm npocTpaHCTBa-BpeivieHH. OAHaKO 3to 
HopwianbHO, nocKonbKy c|3M3HKa npocTpaHCTBa-BpeivieHM no>KHa. 

B maBe 8 a CKasan, hto p,n?\ Toro, HTo6bi KaKOM-nM6o oetoKT CTan npuHUHOM cboom co5cTBeHHOM 
penjiMKaMMM, Aon>KHbi 6biTb BbinoriHeHbi ABa ycnoBna: BO-nepBbix, stot o6"beKT ASMCTBHTenbHO aotdkoh 
pennnMnpoBaTbCfl; m BO-BTopbix, 6onbiuafl nacTb ero Bapi/iahTOB b stom >Ke caivioM ci/iTyai4m/i ne Aon>KHa 
pennm4MpoBaTbCfl. 3to onpeAenenne peannsyeT haskd o tom, hto npuHUHa — sto hshto Ba>KHoe a^^ 
ee cneACTBMM, a TaK>Ke pa6oTaioiAee p,n?\ npuHUHHO-cneACTBeHHoro OTHomeHUfl b MenoM. MTo6bi X 
CTano npuHMHOM Y, aotdkhn BbinonHaTbca Asa ycnoBna: Bo-nepsbix, hto KaK X, TaK m Y, nponcxoA^T, m 
BO-BTopbix, HTO Y HO npon30Lijen 6bi, ecnn 6bi X 6bm APyrnM. HanpuMep, npuHUHOM >km3hm Ha 3eMne 
6bin coriHeHHbiM cbot, noTOMy hto KaK coriHeHHbm cbot, TaK m >Ki/i3Hb nponsomnn na SeMne m noTOMy 
HTO >KM3Hb He noflBHTiacb 6bi, He 6yAb conneHHoro CBOTa. 

TaKMM o6pa30M, paccy>KAeHne o npi/iHi/inax m cneACTBuax HeM36e>KHO KacaeTca m BapnaHTOB npuHUH 
M cneACTBUM. Oamh m3 TaKnx BapnaHTOB BcerAa roBopi/iT, hto npon30Luno 6bi, ecnn 6bi, npn npoHnx 
paBHbix ycnoBnax, TaKoe-TO co6biTMe 6bmo APyrnM. McTopnK Mor 6bi BbicKasaTb cneAyioLAee cy>KAeHne, 
HTO «ecnu 6bi OapaAePi yMop b 1830 roAy, mo pasBHTue toxhukm 3aAep>Kanocb 6bi na AsaAUaTb neT». 
CMbicn 3Toro cy>KAeHMfl Ka>KeTCfl coBepiueHHO acHbiM m, nocKonbKy b ASMCTBHTenbHOCTi/i OapaAOM ne 
yMop B 1830 roAy, a OTKpbin aneKTpoMamnTHyK) HHAyKumo b 1831, AOBonbHO y6eAMTenbHbiM. 3to boo 
paBHO, HTO CKasaTb, HTO OTKpbiTue OapaAOfl, a cneAOBaTenbHO, n to, hto oh ho yMep, nacTUHHO CTano 
npuHUHOM npoMSOLueALuero TexHunecKoro nporpecca. Ho hto SHanuT, b kohtskcto c|dm3mkm 
npocTpaHCTBa-BpeMeHi/i, paccy>KAaTb o GyAymsM HecymecTByioLAMX co6biTMM? Ecnn b npocTpaHCTBe- 
BpoMeHM He 6biJio TaKoro co6biTna, KaK CMepTb 0apaAea b 1830 roAy, to TaM neT i/i nocneACTBUM 3Toro 
co6biTMfl. KoneHHO, Mbi MO>KeM npedcmaeumb npocTpancTBO-BpeMa, coAep>KaLuee TaKoe co6biTMe; ho 
TorAa, nocKonbKy Mbi Bcero ni/iiub npoACTaBnaeM ero, Mbi TaK>Ke MO>KeM npeACTasnTb, hto oho 
coAep>KHT nK)6bie, >KenaeMbie naMU nocneACTBua. IVIbi MO>KeM npoACTaBHTb, nanpuMep, hto aa CMepTbio 
OapaAOfl nocneAOBano ycKopenue TexHunecKoro nporpecca. Mbi MO>KeM nonbiTaTbca o6omtm 3Ty 
ABycMbicnoHHOCTb, npeACTaBJiafl TonbKO TaKne npocTpaHCTsa-BpeMena, b KOTopbix, necMOTpa na 
OTTiMHi/ie paccMaTpuBaoMoro co5biTMfl ot Toro, KOTopoe HMeno mocto b ASMCTBHTenbHOM npocTpancTBe- 
BpeMBHM, ASMCTByroT TO >Ke caMbie aaKOHbi cjDM3i/iKH. HeacHO, hto onpasAbiBaoT noAo6Hoe orpaHMHSHne 
Hamero Boo6pa>KeHMa, ho, b nK35oM cnynae, ecnn AewcTByroT tb >Ke caMbie aaKOHbi cfjuanKH, to 
paccMaTpuBaoMoe co6biTMe ne Moano 6bi 5biTb APyruM, noTOMy hto aaKOHbi neABycMbicjieHHO 
onpsAenaKJT ero, mcxoa^i h3 npeAiuecTByKDLueM ncTopnn. TaKi/iM o5pa30M, npniunocb 6bi npoACTaBHTb m 
ApyryHD npeALuecTByromyio ncTopnio. HacKonbKO APyryio? HcTopunecKoe cnoACTBue Hamero 
npnAyMaHHoro nsMenenna KpnTunecKH aaBucuT ot Toro, hto Mbi 5yAeM noApaayMesaTb noA «npoHMMM 
paBHbiMM ycnoBnaMM». A 3to hmoot abomhom CMbicn, ot KOToporo HeB03M0>KH0 M36aBi/iTbCfl, nocKonbKy 
cymecTByeT 6ecK0HeHH0 MHoro cnoco6oB npoACTaBHTb TaKoe nono>KeHMe Bemew ao 1830 roAa, 
KOTopoe npi/iBeno 6bi k cmopth OapaAoa b 3tom roAy. HoKOTopbie us 3tmx BeLAePi HecoMHOHHO npuBonn 
6bi K ycKopennK) TexHunecKoro nporpecca, a APyrne — k aaMeAJienmo. K KaKUM m hmx Mbi o6paiAaeMcn 
B CBoeM BbicKasbiBani/in «ecnu... mo.. .»'' Hto CHUTaeTca «npoHMMM paBHbiMn ycnoBMflMM»? KaK 6bi Mbi 
Hi/i CTapanncb, Mbi ne npeycneoM b ycTpanennn 3tom AsycMbicneHHOCTH b paMKax c|dm3I/1km 
npocTpaHCTBa-BpeMeHM. HeB03M0>KH0 M36e>KaTb Toro c|3aKTa, hto b npocTpaHCTBe-BpeMenn b tohhoctm 
OAHO co6biTi/ie MMeeT mocto b peanbHOCTH, a Bce ocTanbHoe — c|3aHTa3nn. 

IVIbi BbiHy>KAeHbi CAenaTb bnboa, hto b cjDi/isnKe npocTpaHCTBa-BpeMenn ycnoBHbie BbicKasbiBannfl c 
no>KHbiMM nocbiJiKaMM («ecnM 6bi OapaAOM yMep b 1830 roAy...») ne mmoiot CMbicna. JlornKH HasbiBaKDT 
TaKne BbicKasbiBaHMfl ycnoeHbiMU ebicKaabieaHUfiMU, npomueope'-iamuMU cpaKmaM, m onpeAenaKDT mx 
KaK TpaAHMHOHHO napaAOKcanbHbie. Bce Mbi snaeM, hto snanaT lame BbicKaabiBani/ifl, oahbko KaK 

TOnbKO Mbi nblTaOMCfl TOHHO M3nO>KMTb MX CMblCTl, Ka>KeTCfl, HTO OH TyT >Ke ynOTyHMBaeTCa. MCTOHHMK 



133 



www.digitalphysics.ru 



3Toro napaflOKca He b nornKe i/i He b nnHrBUCTUKe, a b c|3M3i/iKe — b no>KHOM cjDManKe npocTpancTBa- 
BpeivieHM. 01/131/iHecKafl peajibHOCTb — 3to ne npocTpancTBO-BpeMfl. 3to ropasflo 6ojibiuafl m 5onee 
MHoroo5pa3Hafl Kareropufl, Mynbmueepc. B nepBOM npM6ni/i>KeHHM MynbTHBepc noflo6eH orpoMHOMy 
KonnnecTBy cocyinecTBytomux m Mano BsamviofleMCTByiomMX npocTpaHCTB-BpeivieH. Ecni/i npocipaHCTBO- 
Bpeivia noflo6HO naHKe chmmkob, npuneivi Ka>KflbiM chumok flBnaerca BceM npocrpaHCTBOM b oflHH 
MOMeHT, TO MynbTHBepc noflo6eH orpoMHoPi KonneKUHH 3tmx naneK. fla>Ke 3to (KaK Mbi yBUfli/iM) HeMHoro 
HenpaBunbHoe i/i3o6pa>KeHne MynbinBepca y>Ke cnoco5HO comacoBarb npuHUHbi m cneflCTBun. 
llocKonbKy B MynbTMBepce noHTH onpefleneHHO ecTb HecKonbKO BceneHHbix, b KOTopbix Oapaflew yiviep 
B 1830 rofly, to oician nw TexHunecKUM nporpecc b 3tmx BceneHHbix or Hamero TexHunecKoro 
nporpecca — Bonpoc cjDaKTa (KOTopbiM aBnaeTCfl o5"beKTi/iBHbiM, xoin era m HeB03M0>KH0 yBUfleib). B 
TOM, K KaKMM BapnaHTaM HaLuePi BceneHHoPi OTHOcnTca npoTHBopenamee cjaaKiaivi «ecnM 6bi OapaflOM 
yMep B 1830 rofly...», hst nmero nponsBonbHoro: oho OTHOcmcfl k meM eapuanmaM, Komopbie 
deucmeumenbHO UMeK)m Mecmo tao-to b MynbTMBepce. I/Imohho 3to ycTpanaeT flsoMCTBeHHOCTb. 
06pameHMe k Boo6pa>KaeMbiM BcenennbiM ne pa6oTaeT, noTOMy hto Mbi MO>KeM npeflCTaBHTb nK)6bie 
>KenaeMbie naMU BceneHHbie b nK)6bix >KenaeMbix naMU cooTHOiueHMflx. Ho b MynbTHBepce BceneHHbie 
npucyTCTByioT b onpefleneHHbix cooTHOiueHMflx, TaK hto HMeoT CMbicn roBopnTb, hto neKOTopbie Tunbi 
co6biTMM «o>HeHb peflKi/i» nnn «OHeHb HacTbi» b MynbTMBepce m hto neKOTopbie co6biTMfl cneflyioT aa 
flpyrnMH «B 6onbLUMHCTBe cnyHaeB». BonbLuaa nacTb nornnecKH B03M0>KHbix BceneHHbix ne 
npucyTCTByoT coBceM — nanpuMep, ne cymecTByeT BceneHHbix, b KOTopbix aapafl 3neKTpoHa 
OTnunanca 6bi ot sapnfla 3neKTpoHa b nameM BcenennoM nnn b KOTopbix ne pa6oTanM 6bi aaKOHbi 
KBaHTOBOM c|3M3MKM. SaKOHbi c|3M3MKM, K KOTopbiM HeflBHO o5pamaeTCfl npoTMBopoHamee C|3aKTaM 
BbicKaabiBanne, — 3to aaKOHbi, KOTopbie flewcTBHTenbHO pa6oTaK)T b flpyrux BceneHHbix, a i/imohho, 
saKOHbi KBaHTOBOM ToopuM. CneflOBaTenbHO, BbicKaabiBanne «ecnu...mo...» mo>kho onpefleneHHO 
npuHSTb KaK osHanaioLMee, hto «b 6onbiuMHCTBe BceneHHbix, b KOTopbix OapaflePi yMep b 1830 rofly, 
TexHMHecKMM nporpocc OTCTan ot Haiuero». B o6meM, Mbi MO>KeM CKaaaTb, hto co6biTMe X aBnaoTcn 
npuHMHOM co6biTMfl Y B HaLueM BceneHHOM, ecnn KaK X, TaK m Y npoi/icxoflJiT b HameM BcenennoM, ho b 
5onbLUHHCTBe BapnaHTOB HaiiiePi BcenennoM, b KOTopbix X He npoi/icxofli/iT, Y TaK>Ke ne nponcxoflHT. 



(OIHM 




(ace MoMeNTU b oahoh Bce.ieHKOH) 



Pmc. 11.6. Ecnn 6bi MynbTHBepc 6bin KonneKunew Bsai/iMOfleMCTByiomi/ix npocTpancTB-BpeMen, to 
BpoMfl no npe>KHeMy 6bino 6bi nocneflOBaTenbhocTbK) momohtob 

Ecnn 6bi MynbTMsepc 6yKBanbHO 6bin KonneKqueM npocTpancTB-BpeMen, KBaHTOBan KOHMenui/in 
BpeMOHM HwneM ne OTnunanacb 6bi ot KnaccuHecKOM. KaK noKaaano na pucyHKe 11.6, BpeMa no- 
npe>KHeMy 6bino 5bi nocneflOBaTenbHOCTbio MOMeHTOB. EflUHCTBeHHaa paaHMqa aaKntonanacb 5bi b tom, 

HTO B KOHKpeTHbIM MOMOHT B MynbTI/IBOpce BMOCTO OflHOM BCOneHHOM CymeCTBOBanO 6bl MHO>KeCTBO. 

ct>M3MHecKafl peanbHOCTb b onpefleneHHbiPi MOMeHT 6bina 6bi, b flewcTBHTenbHOCTi/i, «cynep-CHi/iMKOM», 
cocTOflmuM M3 CHUMKOB MHOfnx pasnnHHbix BapnaHTOB Bcoro npocTpaHCTBa. Bcfl peanbHOCTb Bce 
BpeMfl 6bina 6bi naHKOki Bcex cynep-CHUMKOB, TaK >Ke, KaK KnaccunecKM ona 6bina naHKOM chmmkob 
npocTpancTBa. l/la-aa KsaHTOBoPi HHTepcjaepeHMHn Ka>KflbiM chmmok y>Ke ne onpeflenanca 6bi nonnocTbK) 
npeflbiflymnMM CHUMKaMi/i Toro >Ke caMoro npocTpaHCTBa-BpeMenn (xoTa npi/i6nM3HTenbHO onpeflennncn 
6bi, noTOMy hto KnaccunecKaa cjananKa nacTO ABnaeTca xopomi/iM npM6nM>KeHMeM KBaHTOBOM ctDi/ianKn). 
OflHaKO cynepcHMMKM, HannHaa c onpefleneHHoro MOMeHTa, nonnocTbio m tohho onpeflennnncb 6bi 
npeAbiAyiMMMM cynep-CHMMKaMM. A5conK)THbiM fleTepMUHHSM ne nopoflun 6bi a6conK)THyK) 
npeflCKaayoMOCTb, fla>Ke b npuHqune, noTOMy hto flnn npeflCKaaannfl Heo6xofli/iMO SHanne Toro, hto 
npoMSOLuno bo Bcex BceneHHbix, a Ka>Kflaa nama Konna MO>KeT nanpflMyio socnpuHUMaTb TonbKO Oflny 
BceneHHyK). TeM ne Menee, hto KacaeTcn KOHqenLiuM BpeMenn, pucynoK rohtm hmhom ne OTnunancfl 6bi 
OT npocTpancTBa-BpeMeHM c nocneflOBaTenbhocTbKi momohtob, cBaaanHbix fleTepMUHncTHHecKHMn aa- 
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KOHaMI/l, TOnbKO B Ka>KflblM MOMeHT npOMCXOflUnO 6bl 6onbLUe C05blTMM, HO 6onbLUMHCTBO MX 6bino 6bl 

CKpbiTO OTnK)6oM KOHMM nK)6oro Ha6nK)flaTenfl. 

OflHaKO MynbTMBepc ycipoeH He coBceM laK. PeanbHan KBaHTOBan Teopun BpeivieHM — KOTopan 
TaioKe 6bina 5bi KBanroBOM reopHew rpaBmaMnn — 5bma MyHmenbhOM m HeAOCTurHyTOM Mejibio 
TeopeTMHecKoPi cjDnanKH b TeneHne HecKoribKnx flecainneTHM. Ho wibi y>Ke flocTaioHHO anaeivi o hew, 

HT06bl nOHMMaTb, HTO HeCMOTpfl Ha COBepmeHHO fleiepMUHMCTMHeCKUM XapaKTep SaKOHOB KBaHTOBOpi 

c|3i/i3MKM Ha ypoBHe MynbTMBepca, 3tm aaKOHbi He pasflennKDi MynbTMBepc, KaK 3to noKaaano na pucyHKe 
11.6, Ha OTflenbHbie npocTpancTBa-BpeivieHa i/inn na cynep-CHUMKH, Ka>Kflbii?i H3 KOTopbix nonnocibK) 
onpeflenaei Bce ocranbHbie. TaKUM o6pa30M, Mbi anaeivi, hto Knacci/inecKaa KOHMenqua BpeMenn KaK 
nocneflOBarejibHOCTM momohtob ne MO>KeT 5biTb mctmhhom, xota ona m o6ecneHMBaeT xopomee npn- 
5nM>KeHwe npn mhofhx o6cTOflTejibCTBax — to ecTb, bo mhofhx o5nacTax BceneHHoPi. 

MTo6bi noHflTb KBaHTOByK) KOHLienMMK) BpeivieHi/i, npeflcraBi/iM, hto Mbi paapeaann iviynbTi/iBepc na 
MHO>KecTBO OTflenbHbix CHMMKOB TOHHO TaK >Ke, KaK Mbi flenajiM 3T0 c npocTpaHCTBOM-BpeMeneM. C 
noMombK) Hero Mbi MO>KeM CHOsa CKnemb mx? KaK m panbLue, saKOHbi c|3I/13mkm m BHyipeHHue 

C|3l/13MHeCKMe CBOMCTBa CHMMKOB flBDflKJTCfl eflMHCTBeHHblM npneMJlOMblM KTieeM. ECJIM 6bl BpOMfl B 

MyjibTi/iBepce 6bmo nocneflOBaiejibHOCTbK) momohtob, flon>KHa 5bma 5bi cymecTBOBaib B03M0>KH0CTb 
pacno3HaBaHMfl Bcex chmmkob npocTpancTBa b flannbiM mombht, cjiobho Mbi coGnpaeM mx b cynep- 
CHMMOK. HeyflMBMTenbHO, 0Ka3biBaeTCfl, ne cymecTByer cnoco5a cflenaib 3to. B MynbTMBepce chmmkm 
He MMeKDT «BpeMeHHbix nenareM)). He cyinecTByer raKoro noHarna, hto chmmok m3 APyroM BceneHHOw 
0Ka3biBaeTCfl «b tot >Ke caMbiM momoht)) onpeflenennbiM chmmkom b Hamew BceneHHOM, nocKonbKy 3to 
onflTb HeaBHO Bbipa>Kano 5bi, hto bho MynbTMBepca cymecTBytoT BpeMOHHbie paMKM, OTHOCMTenbHO 
KOTopbix npoMcxoflflT Bco co5biTMn B MynbTMBepce. TaKMX paMOK He cymecTByeT. 

CneflOBaTenbHO, ne cymecTByeT c|3yHflaMeHTanbHoro pa3rpaHMHeHMa Me>KAy CHMMKaMM flpyrMX 

BpOMOH M CHMMKaMM APyrMX BCenOHHblX. B 3TOM M SaKnKJHaeTCa 0C06blM CMblCn KBaHTOBOM KOHI4eni4MM 
BpOMOHM: 

flpyrMe BpoMena — 3to Bcero nMiub oco6bie npeflCTaBMTenM flpyrMX Bcenennbix. 

3to noHMMaHMe BnepBbie noABunocb m3 pannux nccneflOBaHMM KBaHTOBOM rpaBMTaqMM b 1960-x 
roflax, B HacTHOCTM, M3 pa6oTbi BpaPica fle BMTTa, ho nacKonbKO Mne M3BecTH0, b o6meM cnynae 6bino 
ccfjopMynMpoBaHO TonbKO b 1983 rofly floHOM neMfl>KeM m BMnbSMOM ByTepcoM. Chmmkm, KOTopbie mn 
Ha3biBaeM «flpyrMMM speMenaMM b naiueM BceneHHOM» OTnMHaioTCfl ot «flpyrMX BceneHHbix» TonbKO c 
HameM nepcnoKTMBbi, m TonbKO b 3tom 3aK0Hbi c|3M3I/ikm oco5eHHO tocho CBa3biBaK)T mx c HaHIMM 
CHMMKOM. CnoAOBaTenbHO, nam chmmok coflep>KMT HaM6onbLUMM od'heM CBMfleTenbCTB mmohho o 
cymecTBOBaHMM 3TMX CHMMKOB. ilo 3T0M npMHMHe Mb! M o6Hapy>KMnM MX 3a TbicflHM neT flO Toro, KaK 
OTKpbinM ocTaBLuyKDCfl HacTb MynbTMBepca. KOTopaa, no cpaBHeHMto c hmmm, onenb He3HaHMTenbH0 
B3aMM0fleMCTByeT c naMM Hepe3 3c|3c|3eKTbi MHTepc|3epeHi4MM. flnn Toro HTo6bi roBopMTb o5 3tmx 
CHMMKax, Mbi co3flanM cneqManbHbie fl3biK0Bbie KOHCTpyKMMM (npomnbie m 6yflyLHMe c|3opMbi rnaronoB). 
IVIbi TaK>Ke npMflyManM APyrMe KOHCTpyKqMM (TaKMe KaK BbicKa3biBaHMa «ecnu... mo...», ycnoBHbie m 
cocnaraTenbHbie c|DopMbi rnaronoB), HTo6bi roBopMTb o flpyrMX TMnax chmmkob, fla>Ke ne 3Haa o5 mx 
cymecTBOBaHMM. TpaflMMMOHHO Mb! OTHOCMnM 3TM flBa TMna CHMMKOB — flpyfMe BpoMena M APyrMe 
BceneHHbie — k a6conK)THO pasnMHHbiM KOHuenTyanbHbiM KaTeropMJiM. Tenepb Mbi bmamm, hto 3to 
pa3nMHMe Heo5n3aTenbHO. 

Tenepb npoflon>KMM npeo6pa30BaHMe natuMX noHATMM o MynbTMBepce. CeMHac b HameM rpyfle 
ropa3flo 6onbiue chmmkob, ho flaBaMTe CHOBa nanneM c OTflenbHoro CHMMKa oflHOM BcenennoM b oamh 
MOMOHT. EcnM Mbi coMHac noMLi^oM B rpyfle flpyrMe chmmkm, onenb noxo>KMe na McxoflHbiM, Mbi o6Hapy- 
>KMM, HTO 3Ta rpyfla BecbMa OTnMHaeTca ot pa3o6paHHoro npocTpancTBa-BpeMeHM. Bo-nepBbix, mn 

HaXOflMM MHOrO CHMMKOB, KOTOpblO a6coniOTHO MflOHTMHHbl MCXOflHOMy. B flOMCTBMTenbHOCTM, nK)60M 
CHMMOK, KOTOpbIM B006lfle npMCyTCTByOT, npMCyTCTByOT B 5eCK0HeHH0M MHO>KeCTBe KOnMM. TaKMM 

o6pa30M, MMeeT CMbicn cnpocMTb ne CKonbKO chmmkob o6naflaioT TaKMM-TO cbomctbom, a TonbKO KaKaa 
Hacmb 5ecKOHeHHoro KonMHecTBa chmmkob o6naflaeT 3tmm cbomctbom. PaflM KpaTKOCTM, roBopa 06 
onpefleneHHOM «KonMHecTBe» Bcenennbix, a Bcerfla noflpa3yMeBaio onpefleneHHyio nacTb ot o6iflero 
KonMHecTBa b MynbTMBepce. 

EcnM, KpoMe eapuanmoe mohs b flpyrMX Bcenennbix, cyiflecTByHST m IVlHoroHMcneHHbie MfleHTMHHbie 
Konuu MOHfl, KOTopan m3 hmx fl? Be3ycnoBHO, a — 3to Bce ohm. Ka>Kflafl m3 hmx TonbKO hto 3aflana 3tot 

BOnpOC, «KOTOpafl M3 hmx M ni060M MCTMHHbIM CnOC05 OTBOTa Ha 3T0T BOnpOC flOn>KeH flaTb Ka>KflOM 

M3 HMX OflMH M TOT >Ke OTBOT. ilpMHATb, HTO BOnpOC, KaKOM M3 MfleHTMHHblX KOnMM flBnflKDCb fl, MMeOT 
C|DM3MHeCKMM CMblCn, 3HaHMT npMHflTb, HTO BHO MynbTMBepca CymeCTByeT HOKafl CMCTOMa OTCHOTa 
OTHOCMTenbHO KOTOpOM MO>KHO flaTb OTBOT — «f1 — TpOTbA KOnMfl CnOBa... ». Ho KaKOe MOKOT 6blTb 

«neBO», M HTO 3HaHMT «TpeTMM»? noflo5Hafl TepMMHonorMfl MMeeT CMbicn, TonbKO ecnM npeflCTaBMTb, 

HTO CHMMKM MOHfl BblCTpoeHbl B pa3nMHHblX nonO>KeHMflX B HOKOTOpOM BHOLUHeM npOCTpaHCTBO. Ho 
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MynbTMBepc cymecTByer bo BHeiuHeM npocipaHCTBe He Gonbiue HeM oh cymecTByer bo BHeiuHeM 
BpeivieHM: oh coflep>KMT see cyiMecTByioLMee npocrpaHCTBO i/i Bpewia. Oh npocTO cyLMecTByei, m 
c|3H3MHecKM OH SBnaeTCfl Bcewi, HTO cymecTByei. 

KBaHTOBafl Teopua b o5LMeM cnyHae He onpeflenneT, hto nponaoMfler na KOHKpeTHOM CHUMKe, KaK 
3T0 flenaer cjDi/iaMKa npocTpaHCTBa-BpeivieHM. BMecTO aioro ona onpeflenaer, KaKaa HacTb Bcex chmmkob 
B MynbTMBepce 5yfleT o6naAaTb flannbiM cbomctbom. IIo 3jov\ npi/iHune, Mbi, >KMTenM MynbinBepca, 
i/iHorfla MO>KeM flenaib TonbKO BeponTHOCTHbie npeflCKaaaHi/in, fla>Ke HecMOTpn na to, hto to, hto 
npoM30MfleT B MynbTHBepce, nonnocTbio onpefleneno. npeflnono>Ki/iM, nanprnviep, hto Mbi nofl6pocMnM 
MOHeTKy. TunnHHoe npeflCKaaaHi/ie KBaHTOBOM Teopnn Momo 6bi 6biTb, hto ecnu na onpefleneHHOM 
KonnnecTBe chmmkob MOHOTKa 5bma 5bi aacjDMKCMpoBaHa BpaLMatomeMca onpeflsneHHbiM o6pa30M, a 
Hacbi flaBajii/i 6bi onpeflenennbie noKaaanna, mo TaioKe cymecTBOBana 6bi nonoBi/ina 3Toro KonnnecTBa 
BceneHHbix; b KOTopbix nacbi flaBani/i 6bi 5onee no3flHi/ie noKaaanna, a MOHOTKa ynana 6bi «opnoM» 
BBepx, M BTopafl nonoBMHa, b KOTopoM Hacbi flaBann 6bi 6ojiee nosflHue noKaaannfl, a MOHOTKa ynana 
5bi «peLUKOM» BBepx. 

PucynoK 11.7 noKasbiBaoT He6onbLijyK) o5nacTb MynbTHBspca, b KOTopoM nponcxoflflT 3tm co6biTMfl. 
fla>Ke B 3T0M He6onbiuoM o6nacTi/i Heo6xoAm\/io noKaaaTb MHoro chmmkob, no3TOMy Mbi MO>KeM 
BbiflsnnTb Ha Ka>KflbiM chmmok TonbKO oflHy TOHKy fluarpaMMbi. Bee chmmkm, na KOTopbie Mbi cmotpmm, 
coflep>KaT Hacbi HOKOToporo CTanflapTHoro Tuna, a fluarpaMMa opraHnaoBana TaK, hto Bce chmmkm c 
KOHKpeTHbiMM ROKasaHMflMM HacoB noaBJiaKJTCfl B BMfle BepTMKanbHoro CTon5i4a, a noKaaaHMa nacoB 
yBeriMHMBaeTCfl cneBa nanpaBO. Korfla Mbi BefleM Bsmafl Bflonb nK36oM BepTMKanbHOM timhmm na 
flMarpaMMe, ne Bce chmmkm, KOTopbie Mbi npoxoflMM, paariMHHbi. Mbi npoxoAMM nepea rpynnbi 
MfleHTMHHbix CHMMKOB, KaK yKasbiBaeT TeHb. Chmmkm c caMbiMM paHHMMM noKaaaHMSMM nacoB 
pacnono>KeHbi na noBOM KpaK) flMarpaMMbi. IVIbi bmamm, hto na Bcex stmx CHMMKax, KOTopbie JiBnflKJTCfl 

MfleHTMHHbIMM, MOHOTKa BSpTMTCfl. Ha npaBOM KpaKD flMarpaMMbi Mb! BMflMM, HTO Ha nonOBMHO CHMMKOB C 

caMbiMM no3flHMMM HOKasaHMflMM HacoB MOHOTKa ynana «opnoM» BBepx, a na flpyroM nonoBMHe — 
«peiuKOM» BBepx. Bo BceneHHbix c npoMe>KyTOHHbiMM noKaaaHMAMM nacoB npMcyTCTByKJT Bcenennbie 

TpeX TMHOB B COOTHOLUeHMM, KOTOpOO M3MeHfleTCfl B SaBMCMMOCTM OT HOKaSaHMM HaCOB. 
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yBe/iMMeuHe noKaaaHHM sacoB 



Pmc. 11.7. 06nacTb MynbTMBepca, coflep>KaLMafl BpatMaKDiflyca MOHOTKy. Ka>Kflaa TOHKa flMarpaMMbi 

npeflCTaBDfleT oflMH chmmok 

EcriM 6bi Bbi npMcyTCTBOBariM b M3o6pa>KeHHOM o6nacTM MynbTMBepca, Bce BaiuM kohmm CHanana 
BMflejiM 6bi, HTO MOHOTKa BpaiflaoTca. SaTOM, nonoBMHa BaniMX kohmm yBMflena 6bi, hto MOHOTKa ynana 
«opnoM», a flpyrafl nonoBMHa yBMflena 6bi, hto ona ynana «peiuKOM». Ha HOKOTopoM npoMe>KyTOHHOM 
3Tane Bbi yBMflenM 5bi MOHOTKy b coctoahmm, b KOTopoM ona Bce eme naxoflMnacb 6bi b flBM>KeHMM, ho 
M3 KOToporo MO>KHO 6bino 6bi npeflCKaaaTb, KaKOM CTopoHOM ona ynaflOT. 3to pasflensHMe MfleHTMHHbix 
KonMM Ha6nK)flaTenfl na HOMHoro OTnMHHbie BepcMM OTBeTCTBeHHO aa cy6"beKTMBH0 BepoaTHOCTHbiM 
xapaKTep KBaHTOBbix npeflCKaaaHMM. fleno b tom, hto ecnM 6bi Bbi cnpocMnM b caMOM nanane, KaKOM 
peaynbTaT nofl6pacbiBaHMfl mohotkm BaM npeflCTOMT yBMflSTb, otbbt 6bin 6bi, hto 3to CTporo 
HenpeflCKaayeMO, nocKonbKy nonoBMHa BaiuMX kohmm, aaflaiomMX stot Bonpoc, yBMflena 6bi «opna», a 
BTopaa nonoBMHa — «peLUKy». TaKoe noHSTMe, KaK «KaKaa nonoBMHa» yBMflena 5bi «opna», cyiflecTByoT 
He 5onbLije, hom otbot na Bonpoc «KOTopbiM Ma hmx B npaKTMHecKMX qenflx Bbi MornM 6bi 
paccMaTpMBaTb 3to KaK BepoaTHOCTHoe npeflCKaaaHMe Toro, hto b 50% cnynaoB MoneTa ynafleT 
«opnoM», a B ocTaBLUMXca 50% cnynaoB — «peiuKOM». 

flOTepMMHMaM KBaHTOBOM TOOpMM nOflo6HO flOTOpMMHMaMy KnaCCMHSCKOM CfjMaMKM flSMCTByST KaK 

Bnepefl, jsk m naaafl bo bpsmohm. I/la cocTOflHMn coBMecTHoro Ha5opa chmmkob «opnoB» m «peiueK» npM 
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5onee nosflHux noKaaaHnax nacoB Ha pucyHKe 11.7 noriHOCTbK) onpeflenaeicfl cocTOflHue «BpameHi/ifl» 
npn 6onee paHHUx noKaaaHnax nacoB, i/i Hao6opoT. Teivi He wienee, c tohkm speHna nK)6oro 
Ha5nK3flaTenfl, MHc|3opMai4i/ifl lepneTCfl b npoqecce nofl6pacbiBaHi/ifl MOHeiKH. nocKonbKy, rfle 6bi ne 
Haxofli/incfl Ha6jiK)flaTenb, nonyHaKDinnPi BneHarnehne cocToaHun «BpameHi/ifl» MOHeiKH, KOHeHHoe cob- 
wiecTHoe cocTOflHue «opnoB» m «peLueK» He cooTseTCTByeT nio6oMy B03MO>KHOMy BneHaineHHK) 
Ha5nK3flaTenfl. CneflOBaienbHO, Ha5nK)flaTenb npn 6onee pannux noKaaaHUflx nacoB MOKei nadmoRaTb 
3a MOHBTKOM 1/1 npeflCKasaib ee 6yflymee cocTOflHue, a raioKe nocjieflyKDinne cy6"beKTMBHbie BspoflTHOc- 

TM. Ho HM OflHa M3 601166 HOSflHUX KORMM Ha5nK)flaT6na He M0>K6T Ha6nK)flaTb MHCjDOpMaMMKD, 

Heo6xoflm\/iyH3 flna BoccTaHOBneHna cocToaHUfl «BpameHMfl», nocKonbKy aia i/iHc|3opMai4Ma k TOMy 
BpeM6HM pacnpeAenneTCfl Me>Kfly flByivifl Tunaivii/i BceneHHbix, hto flejiaer HeB03M0>KHbiM 
BoccTaHOBneHne, ncxofln m KOHOHHoro cocTOflHUfl mohotki/i. Hanprnviep, ecjin Mbi 3HaeM TonbKO to, hto 
MoneTKa ynana «opnoM», 3a HecKonbKO ceKyHfl flo aroro Morno Ha6nK)flaTbCfl cocTOflHue, KOTopoe a 
Ha3Ban «BpameHMeM», mjim MOHOTKa Moma BpainaTbcn b npoTHBonono>KHOM HanpaBnennn, uni/i Bce 
BpeMfl ne>KaTb «opnoM». B flannoM cnynae He cymecTByeT bo3mo>khocti/1 BoccTaHOBneHna, fla>Ke 
BepoaiHOCTHoro BoccTaHOBneHUfl. Bonee pannee cocTOflHue mohotkm onpeflenneTCfl He npocTO 6onee 
no3flHm\/i cocTOflHueM chmmkob «opna», a coBMecTHbiM cocTOflHueivi chmmkob «opna» m «peiuKM». 




Puc. 1 1.8. nocneflOBaTenbHOCTb chmmkob c yBennMeHneM BpeMenn ne o6fl3aTenbHO flBJiaeTca 

npocTpancTBOM-BpeivieHeM 

Jlio6afl ropM30HTanbHaa ni/iHua, npoBefleHHaa no pucyHKy 11.7, npoxoflur nepes 
nocneflOBarenbHOCTb chmmkob c yBeriMHOHMeM noKa3aHMM nacoB. IV!o>KeT BOSHMKHyib co5na3H flyMaib o 
TaKOM riMHMM — KaK Ta, KOTopan noKa3aHa na pMcyHKe 11.8, — KaK o npocTpaHCTBe-BpeMOHM, a o bcom 
flMarpaMMe KaK o naHKe npocTpaHCTB-BpeMen, no OAHOMy na Ka>Kflyio noflo6HyK) riMHMio. H3 pMcyHKa 
11.8 Mbi MO>KeM BbiBecTM, HTO npoMcxoflMT B «npocTpaHCTBe-BpeMeHM», onpeAeneHHOM 
ropM30HTanbHOM JiMHMeM. B TenoHMe KaKoro-TO nepMOfla bpomohm oho coflep>KMT Bpainaiomyiocn 
MOHBTKy. SaioM, B TeHeHMO cneflyioLnero nepMOfla oho coflep>KMT MoneiKy, KOTopaa flBM>KeTCfl laK, hto 
MO>KHO npeflCKa3aTb, hto ona ynaflOT «opnoM». OAHaKO no3flHee, nanpoTMB, oho coflep>KMT MOHOTKy, 
KOTopafl flBM>KeTca TaK, HTO MO>KHO npeflCKa3aTb, HTO ona ynaflOT «peiuKOM», m, b kohmb kohmob, ona 
flBMCTBMTBTibHO naflaBT «pBLiJK0M». OflHaKO 3T0 BCBfo JiMiub HBfloCTaTOK flMarpaMMbi, KaK y>K6 yKa3an B 
rnaBB 9 (cm. pMcynoK 9.4, CTp. 215). B stom cnynaB 3aKOHbi KBaHTOBOM MBxaHMKM npBACKa3biBaK)T, hto 

HM OAMH Ha6nK)flaTBnb, KOTOpbIM nOMHMT, HTO BMflBTl MOHBTKy B COCTOSHMM «npBflCKa3yBM0r0 
nOflBJIBHMfl Opna» HB M0>KBT yBMflBTb BB B COCTOaHMM «pBlUKM»: 3T0 M OnpaBflblBaBT TO, HTO, npB>KflB 
BCBrO, Mbi HaSblBaBM 3T0 COCTOaHMB «npBflCKa3yBMblM nOflBJIBHMBM Opna». CriBflOBaTBTlbHO, HM OflMH 

Ha5nK3flaTBnb b MynbTMBBpcB hb y3Han 5bi co5biTMfl b TaKOM bmab, b KaKOM ohm npoMcxoflST b 

«npOCTpaHCTBB-BpBMBHM», OnpBflBJIBHHOM TIMHMBM. BCB 3T0 nOflTBBp>KAaBT TO, HTO Mbi HB MO>KBM 
CKTIBMTb CHMMKM npOM3BOnbHO, Mbi MO>KBM CKTIBMTb MX TOJlbKO TaK, HT06bl OTpaSMTb OTHOlUBHMa MB>Kfly 
HMMM, OnpBflBTIflBMblB 3aKOHaMM C|3M3MKM. ChMMKM, pacnonO>KBHHblB BflOJIb JIMHMM Ha pMCyHKB 11.8, 
HBflOCTaTOHHO B3aMMOCBa3aHbl, HT06bl OnpaBflaTb MX 05"bBflMHBHMB B OflHy BCBTIBHHyK). BBpOflTHO, OHM 

noflBJiaioTCfl B nopflflKB yBBnwHBHMfl noKa3aHMM nacoB, KOTopbiB B npocmpaHcmee-epeMeHU 6biJiM 5bi 

«BpBMBHHOM nBHaTbK)», flOCTaTOHHOM flJia nOBTOpHOM c6opKM npOCTpaHCTBa-BpBMBHM. Ho B 
MynbTMBBpCB CriMlUKOM MHOrO CHMMKOB, HT05bl TOTIbKO nOKa3aHMfl HaCOB MOmi/l pa3MBCTMTb OflMH 
CHMMOK OTHOCMTBnbHO flpyfMX. HTOSbl CflBJiaTb 3T0, HaM HB06X0flMM0 paCCMOTpBTb CJIOKHyiO flBTaJIb: 
KaKMB CHMMKM OnpBflBTIflKDT KaKMB. 

B c|3M3MKB npocTpancTBa-BpBMBHM nK)6oM CHMMOK onpBflBnflBTCfl nK)6biM flpyrMM. KaK a y>KB CKasan, 

B MynbTMBBpCB, B 05lMBM CJiyHaB, 3TO HB TaK. 06blHH0 COCTOflHMB OflHOM rpynnbl MflBHTMHHblX CHMMKOB 
(nanpMMBp, TBX, B KOTOpblX MOHBTKa «BpaiflaBTCfl») OnpBflBJlflBT COCTOflHMB paBHOrO KOJIMHBCTBa 
pasnMHHblX CHMMKOB (HanpMMBp, CHMMKOB «Opna» 1/1 «pBLiJKM»). H3-3a CBOMCTBa 05paTMM0CTM BpBMBHM, 
npMCyiUBrO 3aKOHaM KBaHTOBOM C|3M3MKM, 05LflBB, MH0r03HaHH0B COCTOflHMB nOCJlBflHBM Spynnbl TaK>KB 

onpBflBJiflBT cocTOflHMB nBpBOM. OflHaKO B HBKOTopbix o5nacTflx MynbTMBBpca M B HBKOTopbix o5nacTflx 

npOCTpanCTBa CHMMKM HBKOTOpblX C|3M3MHBCKMX OetBKTOB Ha HBKOTOpOB BpBMfl COCTaBTlflKDTCfl B 
MBnOHKM, Ka>KflOB 3BBHO KOTOpblX OnpBflBJIflBT BCB OCTaTlbHblB B XOpOlUBM npM6nM>KBHMM. CTaHflapTHbIM 

npMMBpoM Morna 6bi CTaTb nocriBflOBaTonbHOCTb chmmkob cotihbhhom CMCTBMbi. B TaKMX o6nacT5qx 
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saKOHbi KTiaccMHecKOM cjDi/ianKi/i flBJiflioTca xopoLumvi npn6nM>KeHMeM KsaHTOBbix aaKOHOB. B laKnx 
o6nacTflx m Mecrax MyjibTHBepc fleMCTBurenbHO BbimaflUT kbk Ha pucyHKe 11.6, b BUfle Ha6opa 
npocTpaHCTB-BpeivieH, m Ha TaKOM ypoBHe npM6jiM>KeHna KBanroBaa KOHMenqufl speivieHi/i CBOfli/iTcn k 
KnaccMHecKOM. I\/Io>kho BbiflBHTb npM6nM3i/iTenbHyK) pasHi/iuy Me>KAy «pa3JiMHHbiMM BpeMeHaMM» m 
«pa3nnHHbiMi/i BceneHHbiMi/i», a BpeMfl — 3to npi/i5nM3MTenbHO nocneflOBarenbHOCTb MOMeHTOB. Ho 3to 
npM6nM>KeHi/ie HHKorfla ne Bbiflep>KMBaeT 5onee fleranbHoro nccneflOBaHna chmmkob, B3mflfla flaneKO 
Bnepefl nnn Aa-neKO Ha3afl bo BpeMOHn, i/inn B3mflfla flanoKO b MynbTHBepc. 

Bee SKcnepuMeHTanbHbie pe3ynbTaTbi, KOTopbiMn wibi pacnonaraeM b nacToamee BpoMJi, 
coBMecTMMbi 0 IBM npw5nM>KeHMeM, HTO BpeMfl — 3TO nocneAOBaienbHOCTb momohtob. IVIbi ne 
o>KMflaeM, HTO 3T0 npM6nM>KeHMe He Bbiflep>KMT KaKoro-Hn6yflb npeflCKa3yeMoro 3eMHoro 3Kcnepm\/ieHTa, 
oflHaKO Teopufl roBopm naivi, hto oho flon>KHO cunbHO nocTpaflaib b onpeflenennbix BHAax cjDM3i/iHecKi/ix 
npoLieccoB. ilepBbiM — 3to nanano BceneHHOM, BonbiuoM B3pbiB. B cooTBeicTBHn c KnaccHHecKoPi 
c|3H3MKOi?i BpeMfl HaHajiocb B TOT MOMOHT, KOffla npocTpaHCTBO 6bmo 6ecK0HeHH0 nnoTHbiM lA 3aHi/iMano 
TonbKO oflHy TOHKy, a ao 3Toro momohtob ne 6bmo. B cooTBeTCTBHn c KBaHTOBOM 431/13mkom (nacKOJibKO 
HaM i/i3BecTHo) CHMMKH, OHOHb 5nM3Ki/ie K BojibiuoMy B3pbiBy He pacnono>KeHbi b KaKOM-nM6o 
onpefleneHHOM nopnflKe. Cbomctbo BpewieHU KaK nocneflOBaTenbHocin HaHUHaeTCfl ne npn BonbiuoM 
B3pbiBe, a HecKonbKO no3flHee. B npupofle BeinoM ne mvieoT CMbicna cnpamnBaTb, nacKoribKO no3flHee. 
Ho Mbi MO>Kei\/i CKa3aTb, hto caivibie paHHue MOMeHTbi, KOTopbie, b xopomeivi npM6nM>KeHi/in, flBnflioTcn 
nocneflOBaTenbHbiMM, rnvienM mocto rpy6o, b cootbotctbum c 3KCTpanonjmMeM KnaccMHecKoPi c(3M3mkm, 
>Hepe3 10"*^ coKyHA (epeMa FlnaHKa) nocne Bonbiuoro B3pbiBa. 

BTopoM M oneHb uoxoymw bma npoBana nocjieflOBaTenbHOCTH BpeivieHM, BUflnivio, npoM30MfleT BnyTpn 
HepHbix flbip M npn KoneHHOM noBTopnoM pa3pyLijeHi/iM BceneHHOM («BonbLiJOM C>KaTMM»), ecnn TaKOBoe 
npoM30MfleT. B o6omx cnyHanx MaTepua co>KMeTCfl flo 6ecKOHeHHOM nnoTHOCTH b cooiBeTCTBHn c 
KJiacci/iHecKOM c|3M3MKOi?i, KaK npn BonbLUOM B3pbiBe, M pe3ynbTMpyK)LHMe rpaBHTauMOHHbie cunbi 
pa3opByT cipyKTypy npocTpaHciBa-BpeivieHH. 

KciaiM, ecnn BaM Korfla-nn6o 5bmo HHTepecHO, hto nponcxoflnno ao Bonbiuoro B3pbiBa v\nv\ hto 
npoMSOMflOT nocne Bonbiuoro C>KaTMn, cewnac Bbi MO>KeTe yTpainTb stot HHTepec. iloMeiviy cno>KHO 
npuHflTb, HTO flo Bonbiuoro B3pbiBa ne 6bino, a nocne Bonbiuoro C>KaTMfl ne 6yfleT MOMehTOB, TaK hto 
TaM HMHero ne nponcxoflUT nnn ne cymecTByeT? noTOMy hto TpyflHO npoACTaBHTb, hto Bpeivin 
ocTanaBnuBaeTCfl nnn 3anycKaeTCfl. Ho BOflb Bpeivifl He flon>KHO ocTanaBni/iBaTbca nnn 3anycKaTbca, 
nocKonbKy oho He flBM>KeTCfl Boo6me. IVIynbTHBepc ne «HaHMHaeT cyLuecTBOBaTb» nnn «He npeKpamaoT 
cymecTBOBaTb»: 3tm TepivinHbi npeflnonarawT noTOK BpeivieHH. TonbKO npeflCTaBnenne noTOKa BpeivieHU 
3acTaBnaeT nac HHTepecoBaTbca, hto 6bino «flo» nnn hto 6yfleT «nocne» BcePi peanbHOCTH. 

B-TpeTbMX, CHMTaeTca, hto b cy6MHKpocKoni/iHecKOM i\/iaciuTa6e KBaHTOBbie 3c|Dc|DeKTbi CHOBa 
flectDopMnpyioT m pa3opByT CTpyKTypy npocTpancTBa-BpeivieHM, i/i hto TaKne 3aMKHyTbie LinKnbi BpeivieHU 
— B flePicTBi/iTenbHOCTM, KpoxoTHbie MaiuMHbi BpewieHi/i, — cymecTByK)T b 3tom MaciuTa6e. KaK Mbi 
yBUflUM B cneflyiomeM rnaBe, npoBan nocneflOBaTenbHOCTH BpewieHi/i TaKoro poAa TaK>Ke cj3H3MHecKM 
B03M0>KeH B 6onbLUOM MaciuTa5e, m Bonpoc o tom, npoM30MfleT nn oh B6nM3M TaKnx o6"beKTOB, KaK 
BpamaioLnneca nepnbie Atipbi, ocTaeTca OTKpbiTbiM. 

TaKMM o6pa30i\/i, xota Mbi m ne MO>KeM eme o6Hapy>KMTb hm oflHH v\z stmx 3ct3cj3eKTOB, Haiun nyniune 
TeopuM y>Ke roBopsT naivi, hto ct)H3MKa npocTpaHCTBa-BpeMenn hm b koom cnynae ne ABnaeTcn TOHHbiM 
onHcanneM peanbHOCTH. KaKnivi 6bi xopommvi hm 6bino npM5nM>KeHMe, b peanbHOCTM Bpeivrn flon>KHO 
6biTb cjayHflaMOHTanbHO OTnMHHbiM ot nMHOMHOM nocneflOBaTenbHOCTM, npeflnaraeMOM 3flpaBbiM 
CMbicnoM. TeM ne Menee, Bce b MynbTMBepce onpeflenaeTca noHTM TaK >Ke >KecTKO, KaK m b KnaccMHec- 
KOM npocTpaHCTBe-BpeMOHM. y6epMTe oflMH CHMMOK, M ocTaBLUMecfl TOHHO onpeflenflT ero. y6epMTe 
dofibuiyK) <-iacmb chmmkob, m ocTaBiueeca MOHbiuMHCTBO no-npe>KHeMy MO>KeT onpeflenMTb Bce, hto 
y6paH0, TaK >Ke, KaK oho flenaeT 3to b npocTpaHCTBe-BpeMOHM. Pa3HMMa 3aKnK)HaeTCfl TonbKO b tom, 
HTO, B OTnMHMe OT npocTpaHCTBa-BpeMOHM, MynbTMBepc He cocTOMT M3 B3aMMHO onpeflenfliomMX cnooB, 
KOTopbie Ha3Ban cynepcHMMKaMM m KOTopbie mo>kho 6bino 5bi CHMTaTb «MOMeHTaMM» MynbTMBepca. 
3to cno>KHafl MHoroMepnafl M03aMKa. 

B 3T0M M03aMHH0M BCenOHHOM, KOTOpaa HM COCTOMT M3 nOCnOflOBaTenbHOCTM MOMOHTOB, HM 

pa3peiuaeT noTOKa BpeMOHM, o6biAeHHafl KOHqenLiMfl ilpMHMHbi m cneACTBMfl MMeeT cosepmenHbiM 
CMbicn. npo6neMa npMHMHHO-cneflCTBeHHoro OTHomeHMfl, o6Hapy>KeHHafl naMM b npocTpancTBe- 
BpeMeHM, SaKnKDHanacb b tom, hto 3to OTHomeHMe aBnaeTca cbomctbom ho TonbKO caMMX npMHMH m 
cneflCTBMM, HO M MX eapuaHivoe. HocKonbKy 3tm BapMaHTbi cymecTBOBanM TonbKO b nameM 
Boo5pa>KeHMM, a He B npocTpaHCTBe-BpeMOHM, Mbi CTonKHynMCb c 4)M3MHecKOM 6eccMbicneHHOCTbio 
flenaTb peanbHbie BbiBOflbi m3 Boo6pa>KaeMbix cbomctb necymecTByiomMX («npoTMBopeHamMX cjDaKTaM») 
cj3M3MHecKMX npoqeccoB. OAHaKO b MynbTMBepce BapMaHTbi fleMCTBMTenbHO cymecTByioT b pa3nMHHbix 
cooTHomeHMax, m ohm noflHMHaioTCfl onpeflenennbiM fleTepMMHMCTMHecKMM 3aK0HaM. EcnM M3BecTHbi 

3TM 3aK0Hbl, OetOKTMBHblM Ct)aKTOM ABnaeTCa TO, KaKMe C06blTMfl MMeiOT 3HaHeHMe flnn TOrO, HT05bl 
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nponaoLunn KaKi/ie-TO APyrne co5biTMfl. flonycrmvi, hto cymecTByei rpynna chmmkob, He o5fl3aTejibHO 
i/ifleHTUHHbix, HO o5naflaK)LHMX cbomctbom X. flonycrmvi, hto ecni/i nsBecTHO o cyLMecTBOBaHnn 3tom 
rpynnbi, saKOhbi c|3M3mkm onpeflejiaioT, hto cymecTByer flpyraa rpynna chumkob co cbomctbom Y. TaKUM 
o6pa30M, yflOBneTBopaeicfl oflHO m ycnoBUM Toro, HTo6bi X cran npuHi/iHOM Y. flpyroe ycnoBue flon>KHO 
5biTb CBflsano c sapnaHTaMH. PaccMoiprnvi BapnahTbi nepBOM rpynnbi, ne mvieioLni/ie CBOMCTsa X. Ecnn, 
Mcxoflfl M3 cyLMecTBOBaHMfl 3TI/1X BapnaHTOB, Bce paBHO MO>KHO onpeflennTb cymecTBOBaHi/ie HOKOTopbix 
CHMMKOB Y, TO X He asjifleTCfl npuHMHOM Y, nocKonbKy Y nponaoLuen 6bi fla>Ke npn OTcyTCTBHn X. Ho 
ecni/i, Mcxoflfl H3 rpynnbi BapnaHTOB ne-X, onpeflenaeTCfl TonbKO cymecTBOBaHi/ie BapnaHTOB ne-Y, 
Torfla X flBJiflerca npuHi/iHOM Y. 

B 3T0M onpefleneHMM npuHUHbi m cneflCTBua hot Hunero, hto nornHecKH Tpe6yeT npefliuecTBOBaHi/in 

npUHMHbl CneflCTBMflM, M B03M0>KH0, B OHeHb 3K30TI/lHeCKl/lX CMTyaMMflX, Hanpi/lMep, Onehb 6nM3KMX K 

BonbiuoMy B3pbiBy mjim Bnyrpn nepnbix Abip, 3Toro npefliuecTBOBaHi/ifl ne cymecTByeT. OflHaKO b 
noBceflHesHOM onbiie npuHUHbi Bcerfla npefliuecTByioT cbomm cjieflCTBUflM, m raK nponcxoflUT noTOMy, 
HTO — no KpaMHeM Mepe, B6nM3i/i ot Hac b MynbTusepce — KOJinnecTBO pa3nMHHbix bmaob chmmkob 
CTpeMMTCfl 6bicTpo pacTM CO BpoMOHOM, n Bpsfl JIM Korfla-ni/i5o yMeHbiuaeTCfl. 3to cbomctbo CBfl3aHO co 
BTopbiM 3aK0H0M TepMOfli/iHaMMKM, KOTopbiM macMT, HTO ynopaflOHeHHyio 3Heprmo, HanpuMep, 
XMMMHecKyio i/inn CKpbiTyio rpaBHTaMHOHHyK) 3Heprmo, mo>kho nonnocTbio npeo6pa30BaTb b 
6ecnopaflOHHyio sheprmo, nanpuMep, Tenno, ho ne Hao5opoT. Tenno — 3to 5ecnopflflOHHoe flBi/i>KeHMe 
Ha MMKpocKonnnecKOM ypoBHe. Ha fl3biKe MynbTHBepca 3to 03HaHaeT mhoksctbo coctoahum flBH>KeHMfl, 
pa3nMHHbix Ha MUKpocKonnnecKOM ypoBHe b pa3nMHHbix Bcenennbix. HanpuMep, na nocneflosaTenbHbix 
CHMMKax MOHOTbi npn o6biHHOM yBenMHeHMi/i Ka>KeTca, hto npoLiecc ocTanoBKH MOHOTbi npeo6pa3yeT 
rpynny MfleHTUHHbix chmmkob «npeflCKa3yeMoro noflBneHun opna» b rpynny nfleHTUHHbix chumkob 
«opna». Ho bo BpeMfl 3Toro npoqecca 3Heprn5q flBi/i>KeHMfl MOHOTbi npespamaeTca b Tenno, TaK hto npn 
flocTaTOHHO 6onbLiJOM yBennHeHUM, tbkom, hto mo>kho yBUflBTb OTflenbHbie MoneKynbi, chmmkm b 
nocneflHeM rpynne y>Ke ne 6yAyT HflSHTUHHbiMM. Ohm Bce noKa3biBaioT, hto MOHOTa ne>KMT «opnoM», ho 
ee MoneKynbi, a TaK>Ke MoneKynbi OKpy>KaK)mero B03flyxa m noBepxHOCTH, na KOTopoM ne>KHT MoneTa, 
ohm noKa3biBaioT bo MHO>KecTBe pa3nMHHbix KOHct3Mrypai4MM. BepoflTHO, chmmkm M3HaHanbH0 
«npeflCKa3yeMoro nosBneHMfl opna» na MMKpocKonMHecKOM yposne TO>Ke ne flBnaHSTcn MfleHTUHHbiMM, 
noTOMy HTO Ha hmx toko npMcyTCTByeT HOKOTopoe KoriMHecTBO Tenna, ho npoM3BOflCTBO Tenna b caMOM 
npoqecce 03HaHaeT, hto 3tm chmmkm ropa3flo flo MeHbiue OTJiMHaioTcn flpyr ot flpyra, neM nocneAHMe. 
TaKMM o6pa30M, Ka>Kflaa oflHopoflnaa rpynna chmmkob c «npeflCKa3yeMbiM noflBneHMOM opna» 
onpeflenaeT cymecTBOsaHMe — a cneflOBaTenbHO, CTanoBMTca npMHMHOM — orpoMHoro KoriMHecTBa 
CHMMKOB «opna», OTTiMHaiomMxcfl Ha MMKpocKonMHecKOM ypoBHe. Ho HM oflMH «CHMMOK» opna caM no 
ce6e He onpeAenneT cymecTBOsaHMe KaKMX-nM5o chmmkob «npeflCKa3yeMoro noasneHMa opna», a 
noTOMy He ABnaeTca mx npMHMHOM. 

□peBpameHMe OTHOCMTenbHO Jiio5oro Ha6nioflaTenfl B03M0>KH0CTeM b fleMCTBMTenbHOCTb - 
OTKpbiToro 6yflyLnero b HeM3MeHHoe npomnoe — TaK>Ke mmoot CMbicn b 3tmx paMKax. CnoBa 
paccMOTpMM npMMep c nofl5pacbiBaHMeM mohbtkm. flo Toro, kbk MOHOTKy nofl5pocflT, c tohkm 3peHMfl 
Ha5nK3flaTena 6yflyLMee OTKpbiTO b tom CMbicne, hto Ha6nioflaTenb Bce eine MO>KeT ysMfleTb nK36oM 
pe3ynbTaT: «opna» mtim «peiuKy». C tohkm 3peHMfl 3Toro Ha6nK)flaTena o6a pe3ynbTaTa JiBnaroTCfl 

B03M0>KH0CTflMM, XOTfl OeteKTMBHO OHM o6a flBTIfllOTCfl fleMCTBMTeJTbHOCTbK). ilOCne TOrO, KaK MOHeTKa 

ynana, KonMM Ha6nioflaTenfl pa3flenMJiMCb na p,Be rpynnbi. Ka>KAbiM Ha6nioAaTenb BMflen m noMHMT 
TODbKO OflMH pe3ynbTaT nofl6pacbiBaHMa mohbtkm. TaKMM o6pa30M, pe3ynbTaT, KaK TonbKO oh nonan b 
npoLunoe Ha5nK)flaTenfl, CTan 0flH03HaHHbiM m fleMCTBMTBJibHbiM flna Ka>KflOM KonMM Ha5nioflaTenfl, 
fla>Ke HecMOTpfl na to, hto c nepcneKTMBbi MynbTMsepca, oh ocTancn tbkmm >Ke flBy3HaHHbiM, KaKMM 6bm 
Bcerfla. 

n03BOnbTe MHO nOflBeCTM MTOr KSaHTOBOM KOHLienUMM BpeMOHM. BpeMfl — 3T0 He 

nocneflOBaTenbHOCTb momohtob, m oho ho tohot. Tbm ne Menee, nama MHTyMMMa OTHOCMTenbHO 
CBOMCTB BpeMeHM B o6ifleM CMbicne MCTMHHa. OnpefleneHHbie co6biTMa fleMCTBMTejibHO nBJiaioTCfl 
npMHMHaMM M CTieflCTBMflMM flpyr flpyra. Ho OTHomeHMio k Ha6nK)flaTenio 6yflyLnee fleMCTBMTenbHO 
OTKpbiTO, npoLunoe HeM3MeHHO, a bo3mo>khoctm na caMOM flene CTanoBaTca fleMCTBMTenbHOCTbio. 

□ pMHMHa 6eCCMblCneHH0CTM HaiUMX TpaflMMMOHHblX TeopMM BpeMeHM B TOM, HTO OHM nblTaKJTCfl 
Bbipa3MTb 3Ty MCTMHHyiO MHTyMUMK) Ha OCHOBe JTOKHOM KTiaCCMHeCKOM C|3M3MKM. B KBaHTOBOM C|3M3MKe 3Ta 

MHTyMMMfl MMeeT CMbicn, noTOMy hto BpeMa Bcerfla 5bino KsaHTOBOM KOHLienqMeM. IVlbi cyiflecTByeM bo 
MHO>KecTBe BapMaHTOB, BO BceneHHbix, Ha3biBaeMbix «MOMeHTaMM». Ka>KflbiM sapMaHT nac ne oco3HaeT 
flpyrMe nanpaMyio, ho o6naflaeT CBMflOTenbCTBOM mx cymecTBOsaHMfl noTOMy hto 3aK0Hbi c|3M3mkm 
CBfl3biBaioT coflep>KMMoe pa3nMHHbix BceneHHbix. CymecTByeT co6na3H flonycTMTb, hto oco3HaBaeMbiM 
HaMM MOMeHT — eflMHCTBeHHbiM peanbHbiM MOMOHT, MnM, no KpaMHeM Mepe, 6onee peanbHbiM hom 
ocTanbHbie. Ho 3to Bcero nMiub conMncM3M. Bce MOMeHTbi cjDMSMHecKM peanbHbi. Becb MynbTMBepc 
cj3M3MHecKM peanoH. Hmhto 6onbLue ne peanbHO. 
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TepMHHOJIOrHH. 

□oTOK BpeMeHM — npeflnonaraeMoe flBi/i>KeHMe HacTonmero MOMeHia b HanpaBneHnn 6yflyinero, 
i/inn npeflnonaraeMoe flBH>KeHMe Hamero cosHaHi/ia ot oflHoro MOMeHTa KflpyroMy. (3to nenyxa!) 

□pocTpaHCTBo-BpeMa — npocTpaHCTBo M BpeMfl, paccMOTpeHHbie BMecie KaK cTainMecKan 
HeTbipexMepHafl Kareropufl. 

0M3MKa npocTpaHCTBa-BpeMeHM — TeopuM, noflo6Hbie OTHOcmenbHOCTH, b KOTopbix peanbHOCTb 
paccMaTpuBaKJT kbk npocTpaHCTBO-Bpeivifl. ilocKonbKy peanbHOCTb — 3to MynbTHBepc, laKne reopnn, b 
jiyHLueM cnynae, Moryr 6biTb npM6nM>KeHMflMH. 

CBo6oflHafl Bonn — cnoco5HOCTb noBnuaib Ha 6yflyini/ie co6biTMfl nK)6biM 1/13 HecKonbKnx 

B03M0>KHblX CnOC060B H Bbl5paTb TO, HTO npOM30MfleT. 

YcnoBHoe BbicKa3biBaHi/ie, npoTHBopeHainee cJaaKTaivi — ycnoBHoe BbicKa3biBaHMe c no>KHOM 
nocbiriKOM (Hanpmviep, «ecnu 5bi Oapaflew ywiep b 1830 roAy, mo npoM30iuen 6bi X»). 

Chmmok (lepMUHonorna TonbKO flna stom maBbi) — BceneHHaa b onpefleneHHoe BpeMfl. 



Pe3H)Me. 

Bpeivia He Tenei. flpyme Bpeiviena — 3to Bcero nmub oco6bie npeflCTaBmenn flpyrux BceneHMbix. 

nyTeiiiecTBue bo BpeivieHi/i MO>KeT i/inn He MO>KeT 5biTb peanbHbiM. Ho Mbi y>Ke o5naflaeM pa3yMHbiM 
TeopeTMHecKUM noHMMaHneM Toro, na hto oho 6bmo 6bi noxo>Ke, 5yflb oho bo3mo>kho, noHi/iMaHneivi, 
KOTopoe BKnKjMaei Bce neibipe ocnoBHbix hmth. 



Fjiaea 12. nyxemecTBHe bo BpeMCHH. 

Ecnn cymecTByeT v\p,ea o tom, hto Bpeivia HOKOTopbiM o6pa30M noflo6HO flononHHTenbHowiy 
HOTBepTOMy M3MepeHMK) npocTpaHCTBa, TO ecTecTBeHHa m Mbicnb o tom, hto ecnn mo>kho 
nyTemecTBOBaTb m3 oflHoro MecTa b flpyroe, to, MO>KeT 6biTb, mo>kho nyTemecTBOBaTb m m3 oflHoro 
BpeivieHM B APyroe. B npeflbiflymew maBe Mbi BHAenn, hto HAen o «ABH>KeHm/i» bo BpeMeHM b tom 
CMbicne, B KOTopoM Mbi nepeABHraoMCfl b npocTpancTBe, ne HMeoT CMbicna. TeM ne Menee, Ka>KeTcn 
flCHbiM, HTO HenoBOK noApa3yMeBaji 5bi noA nyTemecTBi/ieM b AsaAUaTb nsTbm BeK nnn b anoxy 

AHH03aBpOB. B HayHHOM C|3aHTaCTMKe MaLUMHbl BpeMeHM 06blHH0 npeACTaBJlfllOT KaK 3K30TMHeCKMe 

annapaTbi. llyTeLuecTBeHHMK nacTpanBaeT ynpaBnaiomMe npM5opbi na AaTy m bpoma Bbi6paHHoro hm 
MecTa Ha3HaHeHMa, >KAeT ao tox nop, noKa annapaT ne nepeMecTHTca b ary AaTy m BpeMn (nHorAa 
TOHHO TaK >Ke MO>KHO Bbi6paTb n MecTo), I/I BOT OH TaM. EcjiM HenoBOK Bbi6pan OTAaneHHoe 6yAyiMee, oh 
o6LuaeTCfl c o5naAaK)iAMMM co3HaHi/ieM po5oTaMM m BocxniAaeTCfl Me>K3Be3AHbiMM KOCMUHecKHMH 
Kopa6nflMM MJiM (b 3aBMCMM0CTM OT nojiMTMHecKnx y6e>KAeHMM aBTopa) 6poAMT cpeAH o6ymnBLUi/ixcn 
paAnoaKTMBHbix pyi/iH. Ecnn nenoBeK Bbi5pan OTAanennoe npomnoe, oh OTpa>KaeT nanaAenne 
mupaHH03aepa, a naA hum napsT nTepoAaKTuni/i. 

ilpi/icyTCTBue AHH03aBpoB 6bmo 6bi BnenaTJiflioLAMM CBHAeTenbCTBOM Toro, hto Mbi Aei^cTBHTenbHO 
AOCTumn paHHOM apbi. Mbi Momi/i 6bi nepenpoBepnTb 3to CBHAeTenbCTBO no pa3HbiM i/icTOHHUKaM m 
5onee tohho onpeAeni/iTb AaTy, mjiA^ na hokum ecTecTBenHbiPi AonrocpoHHbiM «KaneHAapb», TaKOM, KaK 

C|30pMbl C03Be3AMM B HOHHOM He5e MTII/I OTHOGMTeHbHOe COOTHOLUeHUe pa3nMHHblX paAHOaKTMBHblX 

aneMOHTOB b ropnbix nopoAax. 0i/i3i/iKa o6ecneHMBaeT MHO>KecTBOM KaneHAapew TaKoro poAa, a 3aK0Hbi 
c|3H3MKM Bbi3biBaK)T MX comacoBaHMe Apyr c APyroM npw HaATie>KaLueM rpaAyMpoBKe. Ectim opMHSTb, hto 
MynbTMBepc coctomt m3 Ha6opa napannenbHbix npocTpancTB-BpeMeH, Ka>KAoe m3 KOTopbix coctomt m3 
naHKM «CHMMKOB» npocTpaHCTBa, onpeAoneHHafl TaKMM o5pa30M AaTa — 3to cbomctbo Bcero CHMMKa, m 
nio6bie ABa CHMMKa OTAenaKDTcn BpeMOHHbiM MHTepBanoM, KOTopbiM flBnaeTca pa3HOCTbio mx AaT. 
nyTemecTBMe bo bpomohm — 3to nio6oM npoMecc, Bbi3biBaioLAMM HecooTBeTCTBMe Me>KAy 3tmm 

MHTepBanOM Me>KAy RBywa CHMMKaMM C OAHOM CTOpOHbl M, 0 APyrOM CTOpOHbl, HaiilMM C06CTBeHHblM 

omyLAeHMeM Toro, CKonbKO bpomohm npoiuno Me>KAy naiuMM npe6biBaHMeM na 3tmx AByx CHMMKax. IVlbi 
MomM 6bi cocnaTbCfl na nacbi, KOTopbie hocmm c co6om, mjim MomM 6bi M3MepMTb 3to, nonb3yflCb ncM- 
xonorMHecKMMM KpMTepMflMM B03pacTa CBOMX Ten. EcriM Mbi BMAMM, HTO BHeiuHe npoiuno MHoro 
BpoMOHM, a no BOOM cy6"beKTMBHbiM oqeHKaM Mbi omyTMnM ropa3AO Menbiuee BpoMfl, 3HaHMT, Mbi 
nepsMecTMnMCb b 6yAyLAee. EcnM, c APyroM CTopoHbi, Mbi bmamm, hto BHOiuHMe nacbi m KaneHAapM 
noKa3biBaK)T onpeAenennoe BpoMfl, a no3AHee (cyetoKTMBHo) Mbi bmamm, hto ohm nocnoAOBaTenbHO 
noKa3biBaK)T 6onee pannee BpeMn, 3HaHMT, mn nepoMecTMnMCb b npomnoe. 
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BonbiuMHCTBO HayHHbix 4)aHTacT0B oco3HaK)T, HTO nyreiuecTBua bo BpewieHi/i, HanpaBneHHbie b 
npoLunoe m b 6yflyLMee, paflUKanbHO oinnHaioTca flpyr or APyra. Sflecb a He craHy yflenarb MHoro 
BHUMaHMfl nyreujecTBHK) b 6yflymee, noTOMy hto 3to 6e3ycnoBHO Menee npo6neMaTMHHoe fleno. fla>Ke 
B noBceflHeBHOM >Ki/i3HM, HanpuMsp, Korfla Mbi cnmvi m npocbinaewica, cy5"beKTi/iBHO omymaewioe HaMM 
BpeMfl MO>KeT 5biTb Kopone BpeivieHM, KOTopoe npomno Ha caMOM flene. Hpo n\op,e\/\, KOTopbie Bbixoflnr 
1/13 KOMbi, A^HBLuePica HecKonbKO nei, mo>kho 6bmo 5bi CKa3aTb, hto ohm nepeMecTunncb na CTOJibKO ner 
B 6yflymee, ecnn 6bi ho tot c|3aKT, hto mx Tena nocTapeni/i b cooTBeTCTBHn c BHeiuHmvi BpeMeneivi, a He 
c TeM BpoMeneM, KOTopoe ohm omyTunn cy6"beKTMBH0. TaKUM o6pa30M, b npuHqune, TexHUKy (noAo6- 
HyK) TOM, KOTopyK) Mbi npeflCTaBUJii/i b maBe 5) 3aMeflneHMa pa6oTbi M03ra nonb30BaTenfl BnpTyanbHoPi 
peanbHOCTM mo>kho 6bino 6bi nprnvieHHTb ko Bceiviy Teny m, TaKnivi o6pa30M, mo>kho 6bino 6bi 
i/icnonb30BaTb p,na nonnocTbK) pa3BHToro nyTeiiiecTBUfl b 6yAymee. IVIenee Ha30i?inMBbiM motoa npe- 
flocTaBJiaeT cneMnanbHafl Teopun OTHOcnTenbHOCTH GMHLUTeMHa, KOTopan macuT, hto, b o6mei\/i, 
Ha5nK3flaTenb, KOTopbm ycKopaeTCfl uni/i 3aMeflnfleTCfl, oinymasT MOHbiuee Bpeivifl, hsm Ha6nK)flaTenb, 
KOTopbm Haxofli/iTCfl B cocTOflHui/i noKoa i/inn flBM>KeTCfl paBHOMepHO. HanpuMsp, acTponaBT, KOTopbiM 
OTnpaBunca b i\/ie>Kop6MTanbHbiM nepensT, BKnioHaioLum?! ycKopenne flo CKopocTeM, 6nM3Knx k CKopocTH 
CBOTa, omyTun 6bi ropa3flo MeHbiuee BpeMfl, neivi Ha6nK)flaTenb, ocTaBLUHMCfl na Seivine. 3tot sclactDeKT 
M3BecTeH KaK pacmff}KeHue epeMenu. C noMombHD flocTaTOHHoro ycKopenun mo>kho cflenaTb 
fljinTenbHOCTb nonoTa c tohkm 3peHMfl acTponaBTa TaKOM KopoTKOM, KaKOM oh no>KenaeT, a 
fljinTenbHOCTb, M3MepfleMyK) na SsMne, TaKOM a^uhhom, KaKOM oh no>KenaeT. TaKnivi o6pa30M, 3a 
flaHHoe cy5"beKTi/iBHO KopoTKoe Bpewifl nenoBSK Mor 6bi nepoMecTHTbca TaK flanoKO b 6yflyLnee, KaK oh 
Toro no>KenaeT. OAHaKO TaKoe nyTSLuecTBue b 6yAyLMee Heo6paTm\/io. nyTemecTBue o6paTHO 
noTpe6oBano 5bi nyTSLuecTBua b npomnoe, a HHKaKaa CTsnenb pacTa>KeHMfl BpeMSHU ne MO>KeT 
no3Boni/iTb KOCMMHecKOMy Kopa5nK) BspHyTbca m nonoTa npe>Kfle, hsm oh B3neTen. 

y BnpTyanbHOM peanbHOCTH m nyTSLuecTBUfl bo speMenn, no KpaMHsPi Mepe, ecTb hshto o6mee: m 
nepBafl, i/i BTopoe CMCTeMaTHHecKH H3MeHaK)T o6biHHoe OTHomeHne Me>Kfly BHemneM peanbHOCTbio m 
omymennoM, KOTopoe nonynaeT ot nee nonb30BaTenb. TaKi/iM o6pa30M, mo>kho 6bmo 6bi 3aflaTb 
cneflyKDLUMM Bonpoc: ecnn yHUBepcanbHbiM renepaTop BnpTyanbHOM peanbHOCTH i\/io>kho 6bmo 6bi TaK 
nerKO 3anporpaMMMpoBaTb na nyTeiuecTBi/ie b 6yAymee, mo>kho jtm Mcnonb30BaTb ero flnn nyTeLuecTBun 
B npomnoe? Hanpmviep, ecnn, 3aMeflnMBiuMCb, Mbi Mornn 6bi OTnpaBi/iTbca b 6yflyLMee, Momn 5bi mn 
OTnpaBHTbCfl B npomnoe, ycKopuBmncb? Hot; naivi npocTO noKa3anocb 6bi, hto BnemnuM Mi/ip 
3ai\/ieflnnnca. fla>Ke npi/i HeflocTM>Km\/ioM npeflene 6ecKOHeHHO 6bicTpoM pa6oTbi Mosra, naivi Ka3anocb 
5bi, HTO BHemHMM Mnp 3acTbin B KOHKpeTHbiM MOMOHT. ToM He MeHoo, no BbimenpuBeflOHHOMy 
onpefleneHMK), 3to 5bino 6bi nyTemecTBueivi bo bpomohh, ho ho b npomnoe. 3to mo>kho 6bino 6bi 
Ha3BaTb nyTemecTBHOM b «HacToamee». iloMHK), Korfla a b nocneflHK)K) MunyTy roTOBunca k 
3K3aMeHaM, a MOHTan o Mamnne, cnoco5HOM nepsHocnTb b HacTonmee, — a kbkom CTyflOHT ne wisHTan 

06 3T0M? 

npe>Kfle HOM nepewTM k o6cy>KfleHMK) nyTemecTBua b npomnoe, KaK nacHOT nepeda^u nyTemecTBua b 
npomnoe? flo KaKOM CTenenn mo>kho 3anporpaMMMpoBaTb renepaTop BnpTyanbHOM peanbHOCTi/i, HTo6bi 
flaTb nonb30BaTenK) oinymeHi/ie nyTemecTBua b npomnoe? IVIbi yBMAMM, hto OTBeT na 3tot Bonpoc, KaK 
M Ha Bce Bonpocbi o MacmTa6e BnpTyanbHOM peanbHOCTH, roBopuT naivi m o c|3M3i/iHecKOM peanbHOCTH. 

XapaKTepHbie acneKTbi OLMymennfl cpeflbi npomnoro, no onpefleneHMK), flBnatoTcn omymeHi/iflMH 
onpefleneHHbix c|3M3MHecKMX o5"beKTOB nnn npoqeccoB — «HacoB» m «KaneHflapeM» — b cocTOflHuax, 
KOTopbie mvienn mocto TonbKO b npomnoM (to ecTb, na npomnbix CHUMKax). Be3ycnoBHO, renepaTop 
Bi/ipTyanbHOM peanbHOCTH Mor 6bi nepeflaTb 3tm o6"beKTbi b 3tmx cocTOflHUflx. Hanpmviep, oh wior 6bi 
flaTb HenoBOKy omymeHHe Toro, hto nocneflHi/iM >KMBeT b BeK fli/iH03aBpoB uni/i HaxoflHTca b OKonax 
□epBOM MnpoBOM BOMHbi, a TaK>Ke OH Mor 6bi CflenaTb TaK, hto co3Be3flna, flaTbi b ra3eTax n Bce, hto 
yroflHO, noaBnanncb 5bi tohho flna 3Toro BpeivieHH. HacKonbKO tohho? CymecTByeT nn 
c|3yHflaMeHTanbHbiM npeflen tohhocti/i nepeflann nK)5oM flannoM 3noxi/i? ripuHMnn TbiopuHra rnacuT, hto 
yHMBepcanbHbiM renepaTop BnpTyanbHOM peanbHOCTH mo>kho nocTponTb m 3anporpaMMMpoBaTb flnn 
nepeflann nK)6oM c|3H3MHecKM bo3i\/io>khom cpeflbi, no3TOMy, acHO, hto ero mo>kho 6bmo 6bi 
3anporpaMMMpoBaTb flna nepeflann cpeflbi, KOTopaa flePicTBMTenbHO ct)i/i3HHecKM cymecTBOBana Korfla- 

TO. 

HTo6bi nepeflaTb Mamnny BpoMenn, mvieBmyio onpefleneHHbiM penepTyap npomnbix moot 
Ha3HaHeHHfl (a cneflOBaTenbHO, n nepeflaTb caMM MecTa Ha3HaHeHHfl), nporpaiviMe npi/imnocb 5bi 
BKnioHMTb MCTopunecKMe 3anMCM cpefl b 3ti/ix MecTax Ha3HaHeHi/ifl. B fleMCTBMTenbHOCTH, ev\ noHaflo5M- 
nocb 5bi 5onbme, neivi npocTO 3anMCM, noTOMy hto oiflyifleHMfl nyTemecTBi/in bo bpomohh BKnioHann 6bi 
5onbme, neivi npocTO KapTMHbi npomnbix co6biTMM, pa3BopaHMBaK)LUMXcfl BOKpyr nonb30BaTena. 
Bocnpon3BefleHMe 3annceM npomnoro flna nonb30BaTenfl 5bino 6bi npocTO cfjopivinpoBaHi/ieM n3o5pa- 
>KeHMM, a He BnpTyanbHoPi peanbHOCTbio. RocKonbKy HacTOfliflUM nyTemecTBOHHUK bo BpeivieHM 
ynacTBOBan 6bi b co6biTMflx m 0Ka3biBan 6bi OTBOTHyio peaKumo na cpefly npomnoro, TOHHan 
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Bi/ipiyanbHaa nepeflana MamnHbi epeivieHM, kbk m nK)5oM APyroM cpeflbi, flon>KHa 5biTb i/iHTepaKTHBHoPi. 
□porpaMivie npmunocb 6bi BbNucjimb flna Ka>Kfloro flewcTBua nonbaoBarenfl peaKquK) i/icTopi/inecKOM 
cpeflbi Ha 3T0 flePicTBMe. Hanpmviep, HTo6bi y6eflMTb flOKTopa fl>KOHCOHa, hto flaHHaa MaiuMHa BpeivieHM 
fleMCTBMTenbHO nepeHecna era b flpeBHUM Pmm, Mbi flOJi>KHbi nosBonnTb ewiy He TonbKO neaaivieTHO m 
naccMBHO Ha6nK)flaTb, KaK nporynnBaeTCfl KDjimm I4e3apb. Oh aaxoieji 6bi npoBepnTb noflnnHHOCTb 
CBOMX omymeHMM, nonnnaB wiecTHbie KaiviHU. Oh Mor 6bi nnyib 14e3apfl — nnn, no KpaPiHeM Mepe, 
o6paTi/iTbCfl K HeMy na naibiHi/i m o>Ki/iflaTb, hto tot OTBeTUT eiviy TaK >Ke. MTo6bi BnpTyanbHaa nepeflana 
MaiuMHbi BpeivieHM 6bma tohhom, STa nepeflana flon>KHa pearnpoBaTb na noflo6Hbie HHTepaKTi/iBHbie 
npoBepKM KaK peanbHaa MamnHa BpeivieHM m KaK peanbHbie cpeflbi npoiunoro, b KOTopbie ona 
nepenocMTCfl. 3to aotdkho BKriKDHaTb, b flannoivi cnynae, fleivioHCTpai4i/iK) nepeflaHM KDriMn L|e3ap?i, 
KOTopbiM roBopMT Ha JiaTbiHM M BefleT ce6a flon>KHbiivi o6pa30ivi. 

ilocKonbKy KDjimm I4e3apb m flpeBHMM Pmm 6bmM cjDM3i/iHecKMiviM o6"beKTaiviM, mx mo>kho 5bmo 6bi, b 
npMHMMne, nepeflaTb c npoi/i3BOJibHOM TOHHOCTbio. 3Ta 3afla>Ha OTTiMHaeTca ot 3aflaHM nepeflaHM 
l4eHTpanbHora KopTa yMM6nflOHa BiviecTe co 3pMTenfliviM TonbKO ypoBHeivi. KoneHHO, cno>KHOCTb 
Heo6xoflMivibix flna SToro nporpaiviM 6bma 6bi orpoMHOM. OflnaKO eifle 5onee cjio>khom mjim, ivio>KeT 6biTb, 
fla>Ke B npMHMMne HeB03M0>KH0M, 6bina 5bi 3aflaHa c6opa MHc|3opiviai4MM, Heo6xoflMMOM flna HanMcahMfl 
nporpaiviM nepeflaHM OTflenbHbix JiKJfleM. Ho nanMcani/ie nporpaiviM 3flecb ne npo6neMa. 5=1 ne 
cnpaujMBaK), MO>KeM jim mn co6paTb flocTaTOHHbiM oQ'heM MH4)opMai4MM o cpefle npomnoro (mjim, b 
fleMCTBMTenbHOCTM, o cpefle HacToamero mhm 6yflymera), HTo6bi nanMcaTb nporpaiviiviy, KOTopaa 
nepeflaBana 6bi MivieHHO 3Ty cpefly. 9] cnpatuMBaKD, BKrironaeT jim Hadop ecex eo3MO>KHbix nporpaiviM flna 
renepaTopoB BMpTyanbHOM peanbHOCTM nporpaMMy, KOTopaa o6ecneHMBaeT BMpTyanbhyio nepeflany 
nyTemecTBMfl b npomnoe, m, ecriM TaKaa nporpaMMa cymecTByeT, KaKOBa TOHHOCTb stom nepeflaHM? 
EcjiM 5bi He 5bmo nporpaMM, nepeflaroiMMX nyTemecTBMe bo bpomohm, to npMHMMn TbKjpMHra 03HaHaJi 

6bl, hto nyTOLUeCTBMe bo BpeMOHM C|3M3MHeCKM HeB03M0>KH0 (nOCKOnbKy OH rnaCMT, HTO BCe, HTO 
Cj3M3MHeCKM B03MO>KHO, MO>KHO nepeflaTb C nOMOmbK) HOKOTOpOM nporpaMMbi). V\ B CBfl3M C 3TMM 

fleMCTBMTenbHO cymecTByeT npo5neMa. fla>Ke necMOTpa na to, hto cymecTByKJT nporpaMMbi, tohho 
nepeflawLMMe cpeflbi npomnoro, bmammo, cymecTByKDT cfDyHflaMeHTanbHbie npenaTCTBMJi mx 
Mcnonb30BaHMfl flna nepeflaHM nyTemecTBMa bo bpomohm. 3to Te >Ke caMbie o6cToaTenbCTBa, KOTopbie, 
Ka>KeTCfl, npenflTCTByioT caMOMy nyTemecTBMK) bo BpeMeHM, a mmohho: TaK Ha3biBaeMbie «napaflOKCbi» 
nyTemecTBMfl bo bpomohm. 

TMnMHHbiM napaflOKCOM nBnneTca cneflyramMM. 9\ CTpoK) MaiuMHy BpeMOHM m Mcnonb3yK) ee, HTo6bi 
OTnpaBMTbCfl B npomnoe. TaM a ne flaio 6biBmeMy ce6e nocTpoMTb MamMHy BpeMOHM. Ho ecnM MamMHa 
BpoMOHM He nocTpoena, a He CMory Mcnonb30BaTb ee, HTo6bi OTnpaBMTbca b npomnoe, a 
cneflOBaTenbHO, m ho CMory BocnpenaTCTBOBaTb ee co3flaHMK). TaK coBepmaio a 3to nyTemecTBMe MnM 
HOT? EcnM fla, to a nMmaio ce6a MamMHbi BpeMeHM m, cneflOBaTenbHO, ne coBepmaio nyTemecTBMe. 
EcnM a He coBepmaK) nyTemecTBMe, to a no3BonflK) ce6e nocTpoMTb MamMHy BpeMeHM m, TaKMM 
o6pa30M, coBepmaio nyTemecTBMe. i/lnorfla 3to Ha3biBaK)T «napaflOKCOM fleflymKM» m roBopsT 06 
Mcnonb30BaHMM nyTemecTBMa bo BpeMeHM, HTo6bi y6MTb CBoero flofla, npe>Kfle hom y nero nosBMnMCb 
fleTM. (1/1 Torfla, ecnM y nero He 6bino flOTOM, y nero ne Morno 5biTb m BHyKOB, TaK kto >Ke y5Mn ero?) 3tm 
flBe 4)opMbi napaflOKca UMTMpyioT name Bcero; TaK nonynaeTca, hto ohm Tpe6yK)T 3neMeHTa 
HacMnbCTBOHHoro K0Hc|3nMKTa Me>Kfly nyTemecTBeHHMKOM bo bpomohm m nioflbMM m3 npomnoro, TaK hto 
HenoBOKy MHTepecHO, kto no6eflMT. Bo3mo>kho, nyTemecTBOHHMK bo BpeMOHM noTepnMT nopa>KeHMe, m 
napaflOKC 6yfleT annynMpoBaH. OflnaKO nacMnMe — 3to ho cyTb flannoM npo6neMbi. EcnM 5bi y moha 
5bina MamMHa BpeMOHM, a Mor 5bi npMHSRTb cneflyiomee pemeHMe: ecnM ceroflnn mohs noceTMT Moe 
5yflymee a, npwmeflmee m3 3aBTpa, to 3aBTpa a ne Bocnonb3yK)Cb CBoeM MamMHOM BpeMOHM; a ecnM 
ceroflHa y Mena ne 6yfleT TaKoro rocTa, to 3aBTpa a eocnontayiocb MamMHOM BpeMOHM, HTo6bi 
BepnyTbca b ceroflna m naBecTMTb ce6a. Ka>KeTca, hto m3 Moero pemeHMa cneflyeT, hto ecnM a 
Bocnonb3ytocb MamMHOM BpeMeHM, to a ne Bocnonb3yK)Cb om, a ecnM a ne Bocnonb3yK)Cb ePi, to a 
Bocnonb3yK)Cb eM: npoTMBopeHMe. 

□poTMBopeHMe osnanaeT omM6oHHoe flonymoHMe, no3TOMy TaKMe napaflOKCbi TpaflMMMOHHO CHMTanM 
flOKa3aTenbCTBaMM HeB03M0>KH0CTM nyTemecTBMa bo bpomohm. flpyroe, MHorfla ocnapMBaeMoe, 
flonymoHMe KacaeTca CBo5oflHOM BonM — mmoiot nM nyTemecTBOHHMKM bo bpomohm o6biHHyK) CBo5ofly 

Bbl6opa CBOMX flOMCTBMM. IHpM 3T0M flOnaKJT BblBOfl, HTO OCnM 6bl MamMHbi BpeMOHM flOMCTBMTOnbHO 

cymecTBOBanM, to Bona nKDfleM CTana 5bi Menee CBo6oflHOM. Ohm KaKMM-TO o6pa30M yTpaTMnM 5bi 
cnoco5HOCTb MMOTb onMcaHHbie mhom naMepoHMa; MnM MHane, nyTemecTBya bo bpomohm, ohm 5bi 
KaKMM-TO o6pa30M CMCTOMaTMHecKM 3a6biBanM pemeHMa, npMHaTbie mmm nepefl OTnpaBnoHMOM. Ho 
0Ka3biBaeTca, hto omM5oHHoe flonymeHMe, CToamee 3a bcomm napaflOKcaMM, ne CBa3aH0 hm c 

CymeCTBOBaHMOM MamMHbi BpeMOHM, HM CO CnOC06HOCTbK) nKJflOM Bbl6MpaTb CBOe nOBOflOHMe, KaK 

o5biHHO. BMHOBaTa B HOM KnaccMHOCKaa TeopMa bpomohm, KOTopaa, KaK a y>Ke noKa3an, ne roflMTca no 

BeCbMa He3aBMCMMblM npMHMHaM. 



142 



www.digitalphysics.ru 



Ecnn 6bi nyTeiiiecTBue bo speivieHU 6bmo nornHecKH HeB03M0>KH0, nepeflana ero b BMpryanbHOM 
peanbHOCTi/i TO>Ke 6bma 6bi HeB03MO>KHa. Ecnn 5bi oho Tpe6oBano npnocraHOBKH CBo6oflHoi?i bojim, to 
SToro >Ke Tpe5oBana 6bi m nepeflana b BnpryanbHow peajibHOCTH. ilapaflOKCbi nyTemecTBi/ifl bo BpeivieHM 
MO>KHO 6bmo 6bi Bbipaai/iTb Ha nsbiKe BHpiyajibHoPi peanbHOCTH cneflyiomuM o5pa30M. ToHHOCTb 
nepeflaHM b BnpiyajibHOM peanbHOCTH — 3to flocTOBepHOCTb, nacKoribKO ona omyimvia, nepeflannoM 
cpeflbi TOM, KOTopyto cneflOBano nepoAaib. B cnynae c nyTeLuecTBueivi bo bpomohh cpefla, KOTopyio 
cjieflyei nepeflaib, — sto cpefla, cymecTBOBaBiuafl ncTopuHecKH. Ho KaK TonbKO nepeflaHHaa cpefla 
flaei OTBeTHyK) peaKLimo, hto ona m flOJi>KHa flenaib, na BoaflewcTBue nonbaoBarena, ona, leivi caMbiM, 
craHOBHTCfl ncTopuHecKH HBTOHHOM, nocKOfibKy peanbHafl cpefla HHKorfla He pearnpoBana Ha aioro 
nonbaoBarena: nonbsoBaienb HHKorfla na nee ne BosflePicTBOBan. Hanpmviep, peanbHbiM \Onm l^eaapb 
Hi/iKorfla He BCTpenan flOKTopa fl>KOHCOHa. CneflOBarenbHO, flOKTop fl>KOHCOH caMOM npoBepKOM 
flocTOBepHOCTi/i nepeflaHM nepea 6ecefly c 14e3apeM paapymnn 6bi flocTOBepnocib, cosflaB i/icTopnHecKM 
HOTOHHoro I4e3apfl. nepeflana MO>KeT nn5o eecmu ce6fl tohho, 6yflyHM flocTOBepHbiM i/i3o5pa>KeHneM 
i/icTopnn, nv\6o peaaupoeamb tohho, ho He to m flpyroe oflHOBpeivieHHO. TaKi/iM o6pa30M, MO>KeT 
noKaaaTbCfl, hto tbk nnn unane, nepeflana nyieLuecTBua bo BpeMOHn b BnpryanbHOM peanbHOCTH 
BHyrpeHHe ne cnoco6Ha 5biTb tohhom — a 3to npocTO flpyroM cnoco6 CKaaaib, hto nyreLuecTBue bo 
BpeMOHM HeB03M0>KH0 nepeflaib b BnpiyanbHOM peanbHocrn. 

Ho fleMCTBMTenbHO nn stot 3c|Dc|3eKT flBnneTCfl npenarcTBueM fljin tohhom nepeflann nyTemecTBun bo 
BpeivieHM? KaK npaBuno, MMi/iTai4i/i?i fleMCTBmenbHoro noBeflennfl cpeflbi ne flBJiflerca Lienbio 
Bi/ipiyanbHOM peanbHOCTi/i: snaneHne HMeei TOHHaa peaKLinn 3tom cpeflbi. KaK TonbKO Bbi naHHere 
nrpaTb B TeHHUc na nepeflannoM l_|eHTpanbHOM Kopre YmviGnflOHa, Bbi sacTaBme ero boctm ce5ji 
ornnHHO OT noBeflennfl peanbhoro Kopra. Ho 3to ho yivieHbiuaeT TOHHOCTb nepeflann. HanpoTUB, 

MMOHHO 3TO Heo6xOflHMO flflfl 60 TOHHOCTM. TOHHOCTb B BHpiyaJIbHOM peanbHOCTM 03Ha>HaeT 5nH30CTb 

nepeflaHHoro noBeflOHna k TOMy, KOTopoe ncxoflHaa cpefla nposBuna 6bi, OKa>Ki/icb b Hew nonbaoBarenb. 
TonbKO B Hanane nepeflann cocTOflHue nepeflaHHoPi cpeflbi flon>KHO 6biTb flocTOBepHbiM no OTHOiueHnio 
K opurnHany. CooTBOTCTBeHHO, flocTOBepHbiwi flon>KHO 6biTb He cocTOflHue cpeflbi, a ee peaKqufl na 
fleMCTBMfl nonbsoBarenfl. iloHeiviy 3to «napaflOKcanbHO» flna nepeflann nyTemecTBun bo BpeivieHM, a ne 
fljifl Bcex flpyrux nepeflan — nanprnviep, flna nepeflann o6bNHoro nyreLuecTBUfl? 

3to Ka>KeTCfl napaflOKcanbHbiM, noToiviy hto npi/i nepeflane nyTeiiiecTBun b npomnoe nonbsoBarenb 
nrpaer ynnKanbHyio flBynnKyio nnn MHoronnKyKD ponb. H3-3a HannHUfi nerenb bo BpeivieHM, rfle, 
Hanpmviep, oflna nnn 5onbiue KonuM nonb30BaTenfl ivioryi cocyiflecTBOBaTb m B3aMM0fleMCTB0BaTb, ot 
reneparopa BnpiyanbHOM peanbHOCTH b fleMCTBHTenbHOCTM Tpe6yeTCfl nepedaeamb nonb3oeamena, 
OflHOBpeivieHHO pearnpyji na ero flOMCTBua. Hanpmviep, npeflCTasmvi, hto a nonbsoBarenb reneparopa 
Bi/ipiyanbHOM peanbHocin, KoropbiM o6pa6aTbiBaeT nporpaiviiviy nepeflann nyTeiiiecTBUfl bo BpeivieHM. 
flonycTi/iM, HTO Korfla a BKnioHaK) 3Ty nporpaMiviy, BOKpyr ce6a a BM>Ky c|3aHTacTMHecKyH3 Jia5opaTopMK). B 
MOHTpe Haxofli/iTCfl BpainaKJiflaacn flBepb, noflo6Haa leivi, KOTopbie naxoflflTca na Bxofle b 6onbiuMe 
3flaHMa, 3a ncKmoHeHneM Toro, hto ona Henpo3paHHa m noHTH nojiHOCTbio oropoKona Henpo3paHHbiivi 
MunnHflpoM. EflMHCTBeHHbiM nyTb B Muni/iHflp uni/i H3 nero — 3to bxoa, npope3aHHbm b ero 6okobom 
CTOHKO. flsepb, pacnojio>KeHHafl BnyTpn SToro qnnnHflpa, nocTOSHHO BpatflaeTCfl. Ha nepBbiM B3rnflfl 
Ka>KeTCfl, HTO c 3Tmvi ycTpoMCTBOM Mano HTO MO>KHO cflenaTb, KpoMe KaK BOMTM B Hero, cflenaTb b hom 

OflMH MTIM HeCKOJIbKO KpyrOB BMeCTe C BpaiflaiOLHeMCfl flSepbK) M CHOBa BblMTH. OflHaKO Hafl BXOflOM 

Bi/icuT Ta6jii/iHKa: «nyTb b npoLunoe». 3to iviaiuMHa BpeivieHM — BbiMbiLuneHHan, BnpTyanbHan ManinHa 
BpeivieHM. OflHaKO ecni/i 6bi cyiflecTBOBana peanbHaa MamnHa BpeivieHM, cnoco6Hafl nepenecTM b 
npoLunoe, ona, KaK m 3Ta MaiuMHa, 6bma 5bi ne 3K30TMHecKMM annapaTOM, a 3K30TMHecKMM MecmoM. 
MeM exaTb mhm neTeTb na hom b npomnoe, nenoBeKy CKopee npMLunocb 6bi npoflenaTb Hepe3 nee 
onpeflenoHHbiM nyTb (bo3ivio>kho, Mcnonbsyn o6biHHbiM kocmmhockmm annapaT) m noflBMTbca b 6onee 
paHHOM BpeivieHM. 
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Pmc. 12.1. ilyib Hepea npocTpaHCTBo-Bpeivifl, coBepiuaeMbiM nyreLuecTBeHHUKOM bo 

BpeMeHM 

Ha creHe CMOAennpoBaHHoPi na6opaTopm/i bmcat nacbi, KOTopbie nepBOHananbHO noKaabiBaroT 
nonfleHb, a y Bxofla b qnnnHflp HanncaHbi HeKOTopbie HHcrpyKui/in. K TOMy BpewieHU, KaK a aaKOHHun 
HMTaib MX, y>Ke naib MUHyr nepBoro, KaK b cooTBeicTBHn c momm BocnpunTneM, laK i/i no nacaivi. 
MHCTpyKMUM macflT, hto ecnn a BOMfly b MunnHflp, cflenaio BMecie c spamaiomeMCfl flBepbio oflHH Kpyr 
M BepHycb, B na6opaTopi/in 6yfleT Ha naib MUHyi paHbiue. f\ Bxo>Ky b oflHO m OTfleneHi/iPi BpamaKDinewca 
flBepn. Korfla a nepeivieLnaiocb BOKpyr qnnnHflpa, Moe OTfleneHne aaKpbiBaeTca aa mhom, a hotom, 
Hepea HecKonbKO MmoBeHUM, CHOBa flocTuraer Bxofla. f\ Bbixo>Ky. JlaBoparopufl Bbimaflm noHTH TaK>Ke 
— 3a MCKnioHeHMeM nero? Hto mho cneflyei o>KMflaTb Aa-nbiue, ecnn 3to TOHHan nepeflana 
nyTemecTBUfl b npomnoe? 

nosBonbTe MHe BepHyibCfl HeMHoro Haaafl. flonycrmvi, hto y Bxofla ecTb nepeKriKDHaienb, flBa 
nono>KeHMfl KOToporo o6oaHaHeHbi KaK «MHTepaKTHBHOCTb eKnK)HeHa» m «i/iHTepaKTMBHOCTb 
ebiKnK)<-ieHa». 3Ta yciaHOBKa ho noaBonaei nonbaoBaienK) ynacTBOBaTb b npoiujioM, a noaBonaei 
TonbKO Ha6nK)flaTb ero. flpyrmvin cnoBaMM, OHa o6ecneHMBaeT ho noriHyHD nepeflany Bi/ipiyanbHoPi 
peanbHOCTH cpeflbi npomnoro, a TonbKO c|DopMi/ipoBaHi/ie Mao5pa>KeHMM. 

HannHne stom npocToPi yciaHOBKM, no Kpai^iHew Mepe, ncKnioHaeT HeonpefleneHHOCTb v\nv\ napaflOKC 
OTHOcmenbHO Toro, KaKne i/iao6pa>KeHna flon>KHbi 6biTb ccjaopMnpoBaHbi, Korfla n BbiMfly na 
BpamaHDLneMca flBepn. 3to Aon>KHbi 6biTb Mao6pa>KeHMa wiena, b na6opaTopi/in, flenaKDinero to, hto 9\ 
flenan b nonflOHb. Oflna npuHnna OTcyTCTBua HeonpefleneHHOCTi/i coctomt b tom, hto a noMHK) stm 
co6biTMfl, no3TOMy Mory cpaBHUTb Mao6pa>KeHHfl npomnoro c mommh co6cTBeHHbiMM BocnoMUHaHUflMH 
o TOM, HTO nponaoLuno. OrpaHMHUBaa cbom aHanna He6onbiuoM aaMKHyTOM cpeflOM aa KopoTKuPi 
npoMe>KyTOK BpeivieHM, wibi Ma5e>KanM npo6neMbi, aHanornHHOM tom, hto CBnaaHa c BbmcHeHneivi, KaKnivi 
Ha caMOM flene 6bm \Onv\v\ l^eaapb, npo6neMbi, CBaaaHHOM c BepxHUMn npeflenaiviM apxeonorMM, a He c 
BHyTpeHHMMM npo6neMaMH nyTemecTBUfl bo Bpeivienn. B naiueM cnyHae renepaTop BnpTyanbHOM 
peanbHOCTM nerKO MO>KeT nonynnTb i/iHcjDopMaLimo, KOTopaa eiviy Heo6xoflHMa, HTo6bi coaAaTb 
Tpe6yeMbie i/iao6pa>KeHHfl, aanncaB see mom flewcTBUJi. 3to ho aanncb moux asmctbum b cfDnanHecKOM 
peanbHOCTM (KOTopbie aaKnKDHaroTcn b tom, HTo6bi cnoKOMHO ne>KaTb BHyTpi/i renepaTopa BnpTyanbHOM 
peanbHOCTM), 3to aanMCb momx asmctbmm b BMpTyanbHOM cpeAe na6opaTopMM. TaKMM o6paaoM, b 
MOMOHT Moero BbixoAa Ma MaLUMHbi BpoMOHM, renepaTop BMpTyanbHOM peanbHOCTM nepecTaoT 
nepoAaBaTb na6opaTopMK) b 12.05 m naHMHaoT BocnpoMaBOAMTb cbok) aanMCb c Mao5pa>KeHMM Toro, hto 
npoMaoLuno b nonAOHb. Oh noKaabiBaoT 3Ty aanMCb mho c nepcnoKTMBOM, HacTpoennoM Ha Moe 
HacTOfliAee nono>KeHMe, m Toro, KyAa a cmotphd, m hoctoahho nepeHacTpaMBasT nepcnoKTMBy no Mepe 
Moero o6biHHoro ABM>KeHMa. TaKMM o5paaoM, a CHOBa BM>Ky, hto nacbi noKaabiBaioT nonAOHb. TaK>Ke n 
BM>Ky 6onee pannero ce5fl, CToniAero nepoA MaiuMHOM bpomohm, HMTaioLAero HaAnMCb naA bxoaom m 
MaynaKjiAero MHCTpyKqMM tohho TaK, KaK a Asnan 3to nnTb MMHyT naaaA. ^ BM>Ky ero, ho oh ho bmamt 
Mena. Hto 6bi n ne CAenan, oh — MnM CKopee oho, ABM>KyiAeecfl Mao6pa>KeHMe Menn, — HMKaK ne 
OTpearMpyeT na Moe npMcyTCTBMe. Mepea HOKOTopoe BpeMfl oho maot k MaiuMHe bpomohm. 

EcnM cnynaMHO OKa>Kycb y BXOAa, Moe Mao6pa>KeHMe, tom ho Menee, nanpaBMTca npsMO k MaiuMHe 
BpoMSHM M BOMAST B Hoe, TaK >Ke, KaK 3T0 CAonan a, nocKonbKy ecnM 6bi oho CAenano hto-to eme, to 
nepoAana y>Ke 6bina 6bi hotohhom. CymecTByeT MHO>KecTBO cnoco6oB aanporpaMMMpoBaTb renepaTop 
Mao6pa>KeHMM, HTo6bi oh cnpaBMncn c CMTyaqMeM, KorAa Mao6pa>KeHMe nenpepbiBHoro npoAMOTa 
Aon>KHO npoMTM Hepea MecTonono>KeHMe nonbaoBaTena. HanpMMep, Mao5pa>KeHMe Morno 6bi npoMTM 
npjiMO Hepea nonbaoBaTena, KaK npMBMAOHMe, MnM oho Morno 5bi OTTonKHyTb nonbaoBaTena. 
ilocnoAHMM BapMaHT AasT 6onee TonnyK) nepoAany, noTOMy hto b 3tom cnynae Mao6pa>KeHMfl b 
HOKOTopoM CTenoHM flBnflioTca He TonbKO BMAMMbiMM, HO M ocflaaoMbiMM. 9\ He Aon>KeH onacaTbCfl, hto 
yiuM6ycb KorAa Moe Mao6pa>KeHMe OTTonKHOT mohs, KaK 6bi peaKO oho ho CAenano 3to, noTOMy hto 
cj3MaMHecKM MOHfl TaM 6eaycnoBHO hot. EcnM mhb ho XBaTaeT MecTa, HTo6bi yPiTM c AoporM, renepaTop 
BMpTyanbHOM peanbHOCTM Mor 5bi 6ea ycMnMM nepoMecTMTb uem nepea He6onbiuyK) menb MnM Aa>Ke 
TenenopTMpoBaTb aa npensTCTBMe. 

flanbHOMLuero BoaAOMCTBMfl a ne Mory OKaaaTb ne TonbKO na CBoe Mao6pa>KeHMe. llocKonbKy Mbi 
BpoMeHHO nepeKnwHMnMCb c BMpTyanbHOM peanbHOCTM na c|3opMMpoBaHMe Mao6pa>KeHMM, a y>Ke ne Mory 
BoaAOMCTBOBaTb Ha HTO-nM6o B CMOAonMpoBaHHOM cpoAO. EcnM Ha CTone ctomt CTaKan boah, a y>Ke ne 
Mory BaflTb ero m BbinMTb, hto a Mor CAenaTb, npe>KAe hom npomen nepea BpamaioiAyrocn ABepb b 
CMOAenMpoBaHHoe npomnoe. SanpocMB MOAenb HOMHTepaKTMBHoro nyTemecTBMJi b npomnoe, KOTopoe 
3c|3c|3eKTMBHO aBnAOTCfl BocnpoMaBOAeHMeM KOHKpeTHbix co6biTMM, npoMcxoAMBUMX nflTb MMHyT HaaaA, a 
HeMa5e>KH0 Tepaio KOHTponb naA CBoePi cpeAOM. 9\ nepoAaio KOHTponb, KaK 3to m npoMaomno, 6biBmeMy 
ce6e. 
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Korfla Moe M3o5pa>KeHi/ie Bxoflm bo BpaiMaKDinyKDca ABepb, nacbi CHOBa noKasbiBaioT 12.05, xorn b 
cooTBeTCTBMM c Moi/iM cy6"beKTi/iBHbiM BocnpnaTneM b MOAenn y>Ke 12.10. Hto nponaoMAeT flanbiue, 
aaBi/icMT OT Toro, hto a cflenaio. Ecnn a npocTO ocraHycb b na6opaTopnM, to cneflytomeM aaflanePi 
reHeparopa BnpiyajibHOM peajibHOCTH flon>KHa craib aaflana nepeMemeHna wieHfl k co6biTMaM, KOTopbie 
npoMcxoflai nocne 12.05, no BpeivieHM b na6opaTopi/iM. Hi/i reHepaiop euxe ho o5naflaeT sanncbK) 3tmx 

C06blTMM, HM y MeHfl HOT HMKaKMX BOCnOMMHaHMM O HI/IX. OTHOCMTenbHO MOHa, OTHOCHTenbHO 

CMOfleni/ipoBaHHOM na5opaTopMM, OTHOcmenbHO cfjuai/iHecKOM peanbHOCTH, 3tm co6biTMfl eine He 
nponaoLunn, noaiowiy reHepaiop BnpiyajibHOM peanbHOCTH MO>KeT B03o6HOBMTb cbok) nonHOCTbio 
MHiepaKTMBHyK) nepeflany. 05lhi/im peaynbiaT coctout b tom, hto a npoBen b npomnoM nnTb MUHyi, ne 
rnviefl B03MO>KHOCTM BosfleMCTBOBaib Ha Hero, a aareivi BepHyncn b «HacToaLnee», KOTopoe a ociaBun, to 
ecTb, K HopManbHOM nocneflOBaTenbHOCTM co5biTm?i, na KOTopbie a wiory noBnuflib. 

CymecTByer flpyraa anbTepnaTUBa: a wiory nocneflOBarb aa cbohm M3o6pa>KeHMeM b MamnHy 
BpeivieHM, BwiecTe c hum coBeptumb nyTeniecTBue BOKpyr Mami/inbi BpoMenn m CHOBa noaBHTbca b 
npoLunoM na6opaTopMM. Mto nponaoMflei b stom cjiyHae? Hacbi CHOBa noKasbiBaioT nonflOHb. Tenepb n 
Bi/i>Ky dea M3o5pa>KeHi/ifl npe>KHero ce6fl. OflHO na hmx bmamt MaiuMHy BpeivieHi/i BnepBbie m ho aaMenaer 
HM MeHfl, HM BTopoe M3o5pa>KeHMe. Biopoe M3o6pa>KeHMe, Ka>KeTCJi, bmamt nepBoe, ho ne bmamt wienfl. 9\ 
BM>Ky o5a M3o6pa>KeHMfl. TonbKO nepBoe M3o6pa>KeHMe cnoco6HO B03fleMCTBOBaTb na HTO-nM5o b 
na6opaTopMM. Ha 3tot pa3, c tohkm 3peHMfl reneparopa BnpryanbHOM peanbHOCTH, b momoht 
nyTemecTBMfl bo BpeivieHM ne npoM30Lijno HMHero oco6eHHoro. Oh no-npe>KHeMy naxoflMTCfl b ycTanoBKe 

«MHTepaKTMBHOCTb eblKflHDHeHay) M npOCTO npOflOn>KaeT BOCnpOM3BOflMTb M306pa>KeHMfl C06blTMM, 

npoM30LijeflLUMX nflTb MMHyr Ha3afl (c MoePi cy6"beKTMBH0M tohkm 3peHMfl), m 3tm co5biTMfl y>Ke flocTMrriM 
Toro MOMOHTa, Korfla a nanan BMfleib M3o6pa>KeHMe ce6fl. 




Pmc. 12.2. rioBTopHoe Mcnojib30BaHMe MaiuMHbi BpeivieHM no3BonfleT cocymecTBOBarb 
MHoroHMcneHHbiivi Konnaivi nyTemecTBeHHUKa bo BpeivieHM 

Korfla npoMflOT eme naib MMHyr, a CHOBa CMory Bbi6paTb, bomtm jim b MaiuMHy BpeivieHM onaib, na 
3T0T pa3 B KOMnaHMM deyx M3o6pa>KeHMM moha (pMcynoK 12.2). EcriM a noBTopio 3tot npoLiecc, to nepes 
Ka>Kflbie nflTb cyeteKTMBHbix MMHyr 6yfleT noflBnarbca oflHO flononHMienbHoe M3o5pa>KeHMe moha. 
Ka>Kfloe noflBJiflioifleecfl M3o5pa>KeHMe 5yfleT BMflOTb Bce ocranbHbie, noflBMBiuMecn flo nero (no momm 
oiflyLMeHMaM), ho ho 5yfleT BMfleib hm oflHO m3 rex, KOTopbie noflBMriMCb nocne nero. 

EcriM npoflon>Ky 3tot 3KcnepMMeHT raK flonro, KaK 3to TonbKO bo3mo>kho, MaKCMManbHoe 
KOHMHecTBO KonMM MOHfl, cnoco5Hbix cocyiflecTBOBaTb, 5yfleT orpaHMHOHO TonbKO CTpaierMeM 
M35e>KaHMa ctojikhobohmm b reneparope M3o6pa>KeHMM. flonycTMM, hto renepaiop nbiraercfl cflenaib 
peanbHO rpyflHbiM flna Mena BTMcnyTbca bo Bpamaroiflyiocfl flBepb co BceMM M3o5pa>KeHMflMM Mena. 
Torfla, B KOHLie kohmob, a 5yfly BbiHy>KfleH cflenaib hto-to ornMHHoe or nyiemecrBMa b npomnoe 
BMecre c hmmm. 9] Mor 6bi HOMHoro noflo>KflaTb m 3aHaTb cneflyioLflee 3a hmmm OTfleneHMe, b cnynae 
Hero a nonafly b na6opaTopMK) na MrnoBeHwe no3flHee mx. OflnaKO 3to Bcero riMLUb OTno>KMT npo6jieMy 
nepenonnoHMa MaiuMHbi bpomohm. Ecjim a ne nepecTany xoflMTb BOKpyr 3tom nerriM, b kohohhom MTore, 
Bce «LflenM» nyreiuecrBMa bo BpeMa 12.05 5yflyT 3a6MTbi, BbiHy>Kflaa Mena flo>KMflaTbca 6onee 
no3flHero bpomohm, nocne KOToporo y>Ke ne 5yfleT flanbHOMiueM bo3mo>khoctm B03BpaifleHMa b tot 
npoMe>KyTOK BpeMOHM. 3tmm cbomctbom MaLUMHbi BpoMOHM TO>Ke o6naflanM 6bi, ecnM 6bi 
cymecTBOBanM. Ohm ho TonbKO aBnaioTca MecTaMM, ohm aBnaioTca MecTaMM c kohohhom BMecTMMOCTbio 
flna ocymecTBneHMa nepeMeifleHna b npoiunoe. 

flpyrMM cneflCTBMOM Toro c|3aKTa, hto MaiuMHbi BpeMOHM — 3to He annapaTbi, a CKopee MecTa MnM 
nyTM, aBnaoTca to, hto nenoBOK ne a6conK)THO CBo6ofleH Bbi6MpaTb, b KaKoe BpeMa Bocnonb30BaTbca 
MMM flna nyTOLuecTBMa. KaK noKa3biBaeT 3tot npMMep, TaKyio MaiuMHy mo>kho Mcnonb30BaTb TonbKO flna 
nyTemecTBMa b to BpeMa m MecTO, rfle ona cyiflecTBOBana. B nacTHOCTM, HeB03M0>KH0 Mcnonb30BaTb ee 
flna nyTemecTBMa b to BpeMa, Korfla ee KOHCTpyKUMa eifle ne 6bina 3aK0HHeHa. 
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CeMHac renepaTop BnpTyajibHoPi peanbHOCTi/i coAep>KMT aanncn MHOKecTsa paani/iHHbix sepcuM Toro, 
HTO npoi/i30Luno B 3TOM na6opaTopMM Me>Kfly nonyflHeivi m 12.05. KoTopaa m3 3tmx eepcuM oni/icbiBaei 
peanbHyK) ncTopuKD? Mac He flon>KHO BonHOBaib OTcyicTBue OTBera Ha 3tot Bonpoc, nocKonbKy oh 
cnpaiuMBaeT, hto aBnaeicfl peanbHbiM b ci/iTyai4i/iM, rfle wibi ncKyccTBeHHO noflaBunn HHTepaKTHBHOCTb, 
CAenaB HenpuMenrnvioM npoBepKy flOKTopa fl>KOHCOHa. IV!o>kho 6bmo 6bi nocnopmb, hto peanbHa TonbKO 
nocneflHan Bepcua, ra, KOTopaa onucbiBaei 5onbLiJMHCTBO kormm moha, noTOMy hto Bce npeflbiflymne 

BepCMH B fleMCTBMTenbHOCTM nOKaSblBaHDT MCTOpHHD C TOHKM speHMfl nwfleM, KOTOpbie M3-3a 

i/icKyccTBeHHoro npasnna HenHTepaKTHBHOCTi/i He Momn nojiHOCTbK) BUfleib, hto nponcxoflnr. Ha- 
npoTMB, MO>KHO 6bmo 6bi cnopnTb, hto eflUHCTBeHHO peanbHOM Bepcuew flBnaeTcn nepsafl Bepcun 
co6biTi/iM, Ta, rp,e 6bma TonbKO oflna Konna MeHfl, noTOMy hto TonbKO ee Oflny a oinyLMan HHTepaKTHBHO. 
Becb CMbicn HenHTepaKTMBHOCTH b tom, hto Mbi BpeMOHHO MeiuaeM ce6e nsMennTb npomnoe, a 
nocKonbKy see nocneflytomne Bepcun OTnuHaKDTCJi ot nepBoi?i, ohm ne onucbiBaroT npomnoe. Ohh Bcero 
jiMiub onucbiBaioT Koro-TO, kto CMompum na npomnoe, 6naroflapfl yni/iBepcanbHoiviy renepaTopy 

M306pa>KeHMM. 

TaioKe MO>KHO 6bino 6bi nocnopnTb, hto boo BepcMM b paBHOM CTenenn peanbHbi. KaK-HUKaK, no 
OKOHHahm/i Bcero 3Toro a nowiHio, hto omyTun ne TonbKO oflHy ncTopmo na6opaTopMM sa naTb MMHyT, a 
HecKonbKO TaKMX MCTopuM. f\ OLnyman mx nocneflOBaTenbHO, ho, c tohkm spenna na6opaTopnM, see ohm 
npoMsomnn aa oflHH n tot >Ke naTi/iMi/iHyTHbiPi npoMe>KyTOK speivieHM. nonnaa aanncb moux OLnymenuM 
noTpe6yeT MHO>KecTBa chmmkob na5opaTopm/i na Ka>KAbiM momoht, onpeflenaeivibiM HacaMM, BMecTO 
o6biHHoro oflHoro CHi/iMKa Ha momoht. flpyrnMM cnoBaMM, 3to 6bma nepeflana napannenbhbix 
BceneHHbix. OKasbiBaeTcn, hto 3Ta nocneflhfla HHTepnpeTaMUfl Han5onee 6nM3Ka k ncTUHe, KaK mn 

yBMfll/lM, nOBTOpUB 3T0T >Ke CaMbIM 3KCnepm\/ieHT, ho Ha 3T0T pas C BKntOHeHHOpi HHTepaKTHBHOCTbK). 

ilepBoe, HTO n xony CKaaaTb 06 HHTepaKTHBHOM pe>Kmvie, b KOTopoM a CBo6ofleH BoaflewcTBOBaTb na 
cpefly, — 3T0 TO, HTO odHO, HTO Mory peannaoBaTb no CBoeiviy Bbi6opy, — 3to Tonnan 
nocneflOBaTenbHOCTb co6biTMM, KOTopbie a TonbKO hto onucan flna nenHTepaKTHBHoro pe>Kmvia. To ecTb, 
n Mory BepnyTbca naaafl m BCTpeTHTb oflny i/inn necKonbKO kormm ce5fl, ho, tom ne Menee, (ecnn a 
flocTaTOHHO xopomuM aKTep) noBecTH ce6a tohho TaK, KaK ecnn 6bi a ne BUflen neKOTopbie na hmx. Tom 
He wienee, a flon>KeH BHUiviaTenbHO Ha6nK)flaTb aa hmmh. Ecnn a xony BoccosflaTb nocneflOBaTenbHOCTb 
co6biTMM, npoMsomeflmux npn npoBeflOHHn mhom 3Toro 3Kcnepm\/ieHTa c BbiKnioHeHHOM 
MHTepaKTMBHOCTbKD, flon>KeH noMHUTb, KaKMO KonuM MOHfl BOflyT ce6fl TaK, KaK Mory BeCTM ce6fl B 
nocneflyiomMe noceLMeHUfl 3Toro BpoMenn. 

B Hanane 3Toro 3KcnepnMeHTa, KorAa a BnepBbie BM>Ky wiamnHy BpeMeHM, a HeivieflneHHO BM>Ky, hto 
OHa BbinycKaeT oflHy i/inn HecKonbKO kohmm mohs. noneiviy? iloToiviy hto npn BKnHDHeHHOM 
i/iHTepaKTMBHOCTH, KOffla 6yfly ncnonbaoBaTb wiamnHy Bpewienn b 12.05, y moha 6yfleT npaBO B03- 
flOMCTBOBaTb Ha npomnoe, b KOTopoe a Bepnycb, a 3to npomnoe — KaK pas to, hto npoi/icxoflUT ceMHac, 
B nonflOHb. TaKMM o6pa30M, 6yflyLnm?i a nnn 6yflyLHMe a noflBnaioTCfl, HTo6bi ncnonbsoBaTb CBoe npaBO 
B03fleMCTBi/ifl Ha na6opaTopnio b nonflOHb, npaBO BoaflewcTBUfl na moha m, b HacTHOCTH, npaso 6biTb 

yBMfleHHbIMM MHOM. 

KonuM MOHfl aanrnviaioTCfl cbommi/i flenaMH. PaccMOTpmvi BbiHucnuTenbHyio aaflany, KOTopyio flon>KeH 
Bbinonni/iTb renepaTop Bi/ipTyanbHOM peanbHOCTH npn nepoAane 3tmx KonnM. Tenepb cyinecTByeT hobnm 
3neMeHT, KOTopbiM flenaoT 3Ty aaflany ropasflo 5onee cno>KHOM, neivi ona 6bina npn nenHTepaKTMBHOM 
pe>Km\/ie. KaK renepaTop BnpTyanbHoPi peanbHOCTH flon>KeH BbmcHHTb, hto co5i/ipaK)TCfl flenaTb Konnn 
MOHfl? y Hero eine hot HHKaKnx sannceM 3toi?i MH4)opMai4MM, nocKonbKy b ctDnsnHecKOM BpeMehu 
3KcnepmvieHT TonbKO hto HaHancJi. OAHaKO renepaTop neivieflneHHO flon>KeH npeflCTaBHTb MHe 
nepeflann 5yflymero Menn. 

□ocKonbKy TBepflo pemnn npnTBopnTbcn, hto ho BM>Ky 3JV\ nepeAann, a aaTeivi CKonnpoBaTb to, hto 
AenaKDT ohm, ohh ho 6yAyT noABeprnyTbi 6onee CTporoM npoBepKe na TOHHOCTb. TehepaTopy 
BnpTyanbHOM peanbHOCTH Hy>KHO Bcero numb sacTaBHTb mx AsnaTb i-imo-Jiudo — hto yroAHO, hto wior 
6bi CAenaTb a; MnM Tonnee, nio6oe noBOAehMe, KOTopoe a Mor 6bi CKonMpoBaTb. Shan TexHonorMio, na 
KOTopoM ocHOBan renepaTop BMpTyanbHOM peanbHOCTM, mn AonycKaeM, hto 3to ho npeBbicMno 6bi ero 
B03M0>KH0CTM. ToHepaTop MMOOT TOHHyio MaTeiviaTMHecKyKD MOAsnb Moero Tena m neKOTopyio CTenenb 
npflMoro AOCTyna k Moeiviy Moary. Oh MO>KeT McnonbsoBaTb mx a^^ BbiHi/icneHMfl HOKOToporo noBOAehMa, 
KOTopoe Mor 5bi cKonMpoBaTb, a aaTeivi aacTaBMTb cbom McxoAHbie nepeAanM ivieHJi BecTM ce6fl mmohho 
TaK. 

l/lTaK, B Hanane 3KcnepMMeHTa n BM>Ky, hto necKonbKO KonMM mohs nonBnnioTCfl Ma BpamaioiAeMcn 
ABepM M HTO-TO p,ena\oj. 9\ npMTBopaiocb, hto ho aaMenaK) mx, m nepea nsTb MMHyT caM o6xo>Ky 
BpamaioLuyiocfl ABepb m KonMpyro BMAOHHbie mhom panee ASMCTBMfl nepBOM KonMM ce6n. Hepea nnTb 
MMHyT CHOBa o6xo>Ky ABepb m KonMpyio BTopyio KonMio m t. a- Tom BpeMeneM a aaMenaK), hto OAHa Ma 
KonMM BcerAa noBTopaoT to, hto Asnan a b Tenenne nepBbix n^TM MMHyT. B Konqe nocneAOBaTenbhocTM 
nyTemecTBMfl bo BpeMOHM y renepaTopa BMpTyanbHOM peanbHOCTM CHOBa 6yAeT HecKonbKO aanMCOM 
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Toro, HTO nponaoLuno aa naib MUHyr nocne nonyflHa, ho Ha stot pas see 3tm aanncn 6yflyT nfleHTUHHbi. 
flpyrnMM cnoBaMi/i, mvieei MecTO TonbKO oflna MCTopua, a mvieHHo: hto a BCTpenaio 6yflyLnero ce6a, ho 
npnTBoparocb, hto ne saivieHaK) ero. ilosflHee a cran stum 6yflymm\/i mhom, nepeiviecTMncn naaafl bo 
BpeMOHM, HTo6bi BCTpoTHTb npoiunoro ce6a, m, no-BUflmvioMy, ocTajicfl HeaaivieHeHHbiM. Bee sto onenb 
Hennoxo, nenapaflOKcanbHO — m nepeanbHO. 3to 5bmo flocTurnyTO, 6naroflapa cno>KHOM, 
Bsai/iMoaaBMcmvioM nrpe, b KOTopoM yHacTBOBann renepaiop BnpryanbHOM peajibHOCTH m a: a Konnposan 
ero, a oh KonnpoBan Mens. Ho npn BKnroHeHnn HopwianbHOM HHTepaKTHBHOCTH, a wiory ne Bbi6MpaTb ary 
i/irpy. 

Ecnn 6bi y mohs flewcTBHTenbHO 6bm flocryn k Bi/ipiyanbHOMy nyTemecTBHK) bo BpewieHU, a 
HenpeMOHHO aaxoren 6bi npoBepmb noflni/iHHOCTb nepeflann. B o6cy>KflaeMOM HaMM cnynae npoBepKa 
Hanajiacb 6bi cpaay >Ke, KaK TOJibKO a yBUflen Konnn ce6a. 9] 6bi ho TonbKO ho nponrHopupoBan mx, a 5bi 
HSMeflneHHO BCTynun c hmmm b paaroBop. Y Mena ropasflo 6ojibLue B03M0>KH0CTeM npoBepmb mx 
noflni/iHHOCTb, HOM MX 6bmo 6bi y flOKTopa fl>KOHCOHa flna npoBepKM noflnnHHOCTM KDnwa I4e3apa. MTo6bi 
npoMTM xoia 6bi HananbHyK) npoBepKy, nepeflaHHbie BepcuM MeHa flon>KHbi 6bmM 6bi 6biTb cymecTBaMM 
c MCKyccTBeHHbiM HHTenneKTOM — 6onee Toro, cyinecTBaMi/i, HacTonbKO noxo>KMMM Ha Mena, no 
KpaMHOM Mepe, b cbomx peaKqwax Ha BHeiuHMe pa3flpa>KMTenM, HTo6bi ohm wiorriM y6eflMTb Mena, hto 
aBJiaioTca tohhom nepeflaneM Mena, KaKMM a Mor 6bi ciaTb nepes naib MMHyr. renepaiop BMpiyanbHOM 
peanbHOCTM flon>KeH o5pa6aTbiBaTb nporpaiviMbi, no coflep>KaHMK) m cno>KHOCTM noflo6Hbie Moeiviy 
paayiviy. I/I onaib, cno>KHOCTb HanMcahMa noflo5Hbix nporpawiM b flahHOM cnynae ne npo6neMa: Mbi 
MccneflyeM npMHMMn BMpryanbHoro nyTeiuecTBMa bo BpewieHM, a ne ero npaKTMHecKoe npMMeHeHMe. He 
Mwieer SHaneHMa, oiKyfla Ham rMnoTeiMHecKMM renepaiop BMpryanbHOM peanbHociM 6epeT cbom 
nporpaMMbi, nocKonbKy Mbi cnpaniMBaeivi, coflep>KMT nv\ Ha6op ecex eo3MO>KHbix npoapaMM nporpaiviiviy, 
TOHHO nepeflaioLnyK) nyTeLuecTBMe bo bpomohm. OflnaKO Ham renepaiop BMpryanbHOM peanbHOCTM, b 
npMHMMne, MMeeT cpeflCTBa naMTM Bce B03M0>KHbie BapMaHTbi Moero noBeflOHMa b pasriMHHbix 
CMTyaiiMax. 3Ta MHc|3opMai4Ma coflep>KMTca b c|3M3MHecKOM cocToaHMM Moero Mosra, m c noMombK) 

flOCTaTOHHO TOHHblX MSMepOHMM, B npMHMMne, Oe MO>KHO 6bmO 6bl CHMTaTb OTTyfla. OflHMM M3 MOTOflOB 

(BepoaTHO HenpMeivineMbiM) ocymecTBMTb sto Mor 6bi 6biTb cneflyKDinMM: renepaiop BMpryanbHOM 
peanbHOCTM sacTaBnaer mom Moar b BMpiyanbnoM peanbnocTM BcrynMib bo BsaMMOflOMCiBMe c 
npoBepaeMOM cpeflOM, sanMCbiBaer ero noBOflenMe, a aaieivi BoccTanaBnMBaer ero nepBonananbHoe 
cocToanMe, bo3mo>kho, npoKpyiMB ero naaafl. ripMHMna Toro, nonewiy 3to i\/io>KeT 6biTb HenpMeivineivibiM, 
B TOM, HTO a, no-BMflMMOMy, ounymun 5bi 3Ty npoBepaeMyio cpeAy m, xoTa a noTOM ne BcnoMHMn 6bi ee, 
a xony, HTo6bi renepaiop BMpiyanbnoM peanbnocTM flaBan Mne TonbKO omymenMa, tohho 
onpeflenennbie mhom, m HMKaKMe flpyrMe. 

B nK36oM cnynae, flna nacToaiMMX qenePi SHanenMe mmoot TonbKO to, hto, nocKonbKy mom Moar 
aBnaoTca cjDMSMHecKMM o6teKTOM, npMnqMn TbiopMhra rnacMi, hto on bxoamt b penepiyap 
ynMBepcanbhoro renepaTopa BMpiyanbnoM peanbnocTM. TaKMM o6pa30M, b npMnqMne, KonMa Mena mo- 
>KeT npoMTM npoBepKy na TonnocTb cxoflCTBa co mhom. Ho 3to ne eflMncTBennaa npoBepKa, KOTopyro a 
xony ocymecTBMTb. FnaBnbiM o5pa30M, a xony npoBepMTb, noflnMnno nM nepeflaeica caMO 
nyTemecTBMe bo BpoMenM. B 3tom CBasM, a xony BbiacHMTb ne TonbKO, aBnaeica nM 3tot nenoBOK nofl- 
nMHHbiM MnoM, ho noflnMHHO nM TO, HTO OH M3 6yflymero. MacTMHno, a Mory npoBepMTb 3to, paccnpocMB 
ero. On flon>KeH CKasaib, hto homhmt, hto naib MMnyi naaafl naxoflMnca b moom nono>KenMM, a noTOM 
npomen nepea BpatMatomyKJca flBepb m BcipeiMn Mena. 9\ laK >Ke flon>Ken o5napy>KMTb, hto oh 
npoBepaoT noAnMHHOCTb /wewfl. FloneMy on cflenan 6bi 3to? FloTOMy hto caMbiM ciporMM m npaMOM 
cnoco5 npoBepMTb ero cxoflCTBO c 6yflymMM mhom aaiaiioHanca 5bi b tom, HTo6bi noflo>KflaTb, noKa a ne 
npoMfly Hepea MamMny bpomohm, a noTOM nocMOTpeib na flBe bolum: BO-nepBbix, Beflei nM ce6a KonMa 
Mena, KOTopyro a tbm o6napy>KMBaKD, laK >Ke, KaK, a noMnio, Ben ce5a a; m BO-BTopbix, BOAy a ce5a 
TaK, KaK, a noMnK), Bena ce6a Konua. 

B 060MX 3TMX OTnomenMax nepeflana onpeflenenno ne npoi^fleT npoBepKy! FlpM MoeM nepsoM >Ke m 
caMOM He6onbmoM nonbiTKe boctm ce5a oinMHno ot Toro, KaK, a noMnro, Bena ce6a Moa KonMa, y Mena 
3T0 nonyHMTca. M aaciaBMTb mok) KonMK) BecTM ce6a oinMHno ot Toro, KaK Ben ce6a a, 5yfleT hohtm tbk 
>Ke nerKo: Bce, hto mho npMAeica cflenaib, — 3to aaflaib eM Bonpoc, KOTopbiM a na ero Mecie ne 
aaflaBan, m otbot na KOTopbiM 6yfleT mmnm. TaKMM o5paaoM, KaK 5bi CMnbho ohm ne noxoflMnM na Mena 
Bnemne m nMHnocTHO, nroflM, noaBnaromMeca Ma BMpiyanbnoM MamMnbi speMenM ne aBnaioica 
noAnMHHOM nepeflanoM nenoBeKa, KoiopbiM a BCKope ciany. fla ohm m ne flon>KHbi mm aBnaibca — KaK- 
HMKaK, a iBepflo pemMn bocim ce5a oinMHHO 01 hmx, Korfla npMflei Moa onepeflb BocnonbaoBaibca 
MamMHOM BpoMOHM, M, ROCKonbKy ceMHac renepaiop BMpiyanbnoM peanbnociM paapemaei Mne 
CBo6oAno BaaMMOfleMciBOBaib c nepeflannoM cpeAOM, nei nMHero, hio noMemano 6bi Mne ocymeciBMib 
CBoe HaMepenMe. 

□oflBefleM Mior. B nanane 3KcnepMMenia a Bcipenaio nenoBeKa, b KoiopoM yanaio ce6a, aa 
MCKnKJHeHMeM ne6onbmMX oinMHMM. 3im oinMHMa nocneflOBaienbho yKaabiBaioi na 10, hio on Ma 
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5yflymero: oh noMHm na5opaTopMK) b 12.05, b to Bpeivifl, KOTopoe, c Moev\ nepcneKTUBbi ein,e He 
HacTynnno. Oh noMHUi, hto ornpaBi/incn b 3to speivifl, npoiuen nepea BpamaroLnyioca flsepb m npn6bm b 
nonflehb. Oh homhut, hto flo Bcero aroro, oh Hanan aKcnepmvieHT b nonflenb, Bnepsbie yBUflen 
BpamaHDLnyioca flsepb i/i noflBnaromnecfl kohmm ce6fl. Oh roBopm, hto 3to nponaomno 6onee naTH 
Munyr naaafl, b cooiBeicTBUM c era cyeteKTHSHbiM BocnpuflTneivi, xora, b cooTBeTCTBHi/i c momm 
cy5'beKTMBHbiM BocnpuflTneM, Becb aKcnepmvieHT eme ne flnmcfl m nnTH Munyr. M raK flanee. OflnaKO, 
xoTfl OH M npoxofli/iT Bco npoBopKH Ha 6biTH0CTb BspcueM MOHfl M3 6yflymera, oh He asnfleTCfl moum 
6yflyLHMM, n 3to flOKaayeMO. Korfla a nposepflK), flBnaeTca nn oh mmohho tom HenoBOKOM, KOTopbiwi a 
CTany, oh ho npoxoflm ary npoBspKy. Tomho laK >Ke, oh raBopm mho, hto a ho npoxo>Ky npoBepKy na 
6biTH0CTb era npomnbiM a, nocKonbKy a ne flenaio b tohhoctm to, hto, kbk oh homhut, AenaJi oh. 

MTaK, OTnpaBnaflCb b npomnoe na6opaTopi/iM, a o6Hapy>KMBaK), hto 3to ho to npomnoe, KOTopoe a 
TonbKO HTO noKi/inyji. Ma-sa BaamviofleMCTBUfl co mhom Konna Mena, KOTopyto a Haxo>Ky Tawi, BOflOT ce6n 
He TOHHO TaK, KaK, noMHKD, Ben ce6a a. CneflOBaTenbHO, ecnn 6bi renepaTop BnpTyanbHOM 
peanbHOCTM flOJi>KeH 6bm aanncaTb Bce, hto nponcxoflUT bo Bpewia 3T0M nocneflOBaTenbHOCTH 
nyTemecTBi/ifl bo BpeMenn, eiviy on^Tb npmunocb 6bi aanoMHi/iTb necKoribKO chmmkob na Ka>KflbiM 
MOMeHT, onpeflenfleMbiM nacaiviM b na6opaTopMM, m na 3tot paa Bce ohm 6bmM 5bi OTnuHHbi. flpyrnMH 
cnoBaMM, cymecTBOBano 6bi necKoribKO paannHHbix, napannenbHbix ncTopuM na6opaTopMM aa 
nflTi/iMMHyTHoe nyTemecTBue bo BpeivieHH. M onaTb, a omyTun Ka>KflyK) i/ia 3thx ncTopuM no onepefln. Ho 
Ha 3TOT paa a omyTun Bce mx bo BaanwiofleMCTBHn, no3TOMy Henban CKaaaTb, hto xoTb oflna na hmx 
ivienee peanbna, neivi Bce ocTanbhbie. TaKrnvi o5paaoM, b flahhOM cnynae nepeflaeTca ManeHbKMW 
MynbTMBepc. Ecnn 6bi 3to 6bmo 4)MaMHecKoe nyTemecTBue bo BpeivieHU, MHoroHMcneHHbie chi/imkm b 
Ka>Kflbm MOMOHT 5bmM 6bi napannenbHbiMM BceneHHbiMi/i. Snan KBaHTOByro KOHMenui/iio BpeivieHU, Mbi ne 
yflMBunncb 6bi 3T0My. HaM naBecTHO, hto chmmkh, KOTopbie b HameM noBceflheBHOM onbiTe co6MpaioTcn 
npM6nMaMTenbH0 b oflny BpeivieHHyio nocneflOBaTenbHOCTb, b fleMCTBHTenbhocTH flBnaioTCfl napan- 
nenbHbiMM BceneHHbiMM. IVlbi o6biHHO ne omymaeM APyrne napannenbHbie BceneHHbie, cymecTByioLm/ie 
B mo >Ke caMoe Bpeivifl, ho y nac ecTb npuHnna BepnTb b mx cyinecTBOBaHi/ie. TaKnivi o6paaoM, ecnn Mbi 
HaPifleM KaKOM-nM6o cnoco6, eme HeonpefleneHHbiPi, nepeMecTHTbca b 5onee pannee Bpeivifl, noneiviy 
HaM cneflyeT o>Ki/iflaTb, hto 3tot cnoco6 HenpeMeHHO noMecTUT Ka>KflyK) KonnHD nac na KOHKpeTHbiM 
CHMMOK, KOTopbiM 3Ta Konnfl y>Ke OLMyTuna? RoHOMy naM cneflyeT o>KMflaTb, hto Ka>Kflbm rocTb, KOTopora 
Mbi npuHMMaoM na 6yflymera, 6yfleT npi/ixoflHTb c KOHKpeTHbix 6yflyLui/ix chmmkob, na KOTopbix Mbi, b 
KOHeHHOM MTore, o6Hapy>KMM ce6a? B flewcTBHTenbHOCTM, HaM ne cneflyeT OKHflaTb 3Toro. ilpoci/iTb 
paapemeHi/ifl na BaanMOflewcTBue co cpeflaMU npomnoro — ananuT naMOHHTb era, hto, no 
onpefleneHMK), ananuT npoci/iTb naxoflHTbCfl na CHi/iMKe, OTnuHHOM ot Tora, KOTopbiPi Mbi noMHUM. 
ilyTemecTBeHHUK bo BpeMOHn Bepnynca 6bi na tot >Ke chmmok (uni/i, hto, BoaMO>KHO, to >Ke caMoe, na 
i/ifleHTMHHbm chmmok) TonbKO B HpeaBbiHawHO cno>KHOM cnynae, o KOTopoM a y>Ke paccKaaan Bbime, 
Korfla Me>Kfly BCTpenaioLflMMi/icfl KonnflMH He nponcxoflUT 3ct3c|3eKTMBHora BaanMOflewcTBUfl, m 
nyTemecTBeNHMK bo BpeMenn yMyflpaeTca cflenaTb Bce napannenbHbie ncTopm/i nfleHTMHHbiMH. 




napa,n;ie;ibHbte Bce;ieHHbie 



Pmc. 12.3. TpaeKTopuM nepeflBM>KeHMfl b MynbTHBepce nyTemecTBeHHUKa bo BpoMenn, KOTopbiM 

nbiTaeTCfl «paabirpaTb napaflOKC» 

Tenepb flaBai^Te noflBepmoM BnpTyanbHyio Mami/iHy BpeMOHn OKOHHaTenbHoi^ npoBepKe. flaBawTe 
HaMepeHHO paabirpaeM napaflOKC. 9] c|3opMMpyH3 TBepfloe HaMepenne, KOTopoe ccjDopMynnpoBan Bbiiue: 
pemaio, hto ecnn Konna Mena noflBnaeTca na MaLUUHbi BpeMOHn b nonflenb, to a ne eoCidy b nee b 
12.05 nnn B nK)6oe flpyrae BpeMfl, noKa flni/iTcn 3Kcnepi/iMeHT. Ho ecnn hmkto ho noaBHTcn, to b 12.05 a 
eoudy b Mami/iHy BpeMenn, noABniocb b nonflenb, a noTOM CHOBa He Bocnonbayiocb MaiuMHOM BpeMOHH. 
Mto nponaoMflOT? KT0-HM6yflb noaBHTca na MamnHbi BpeMOHn nnn hot? nosBHTca. I/I ne nosBHTca! 3to 
aaBMCHT OT Tora, o KaKow BceneHHOki Mbi roBopuM. He aa5biBaMTe, hto b nonflenb b naCopaTopnn 
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npoMcxoflMT 5onbiue, hbm hto-to oaho. flonycTHM, hto a He BM>Ky HHKoro, kto Bbiiuen 6bi na MamnHbi 
BpeivieHM, KBK 3T0 HOKasaHO Ha TOHKe «HaHano», cnpaea na pucyHKe 12.3. Sareivi, fleMCTByn b 
cooTBeTCTBMM CO CBOHM TBepflbiM HaMepeHHeM, a >Kfly, Korfla HacrynuT 12.05, i/i aareivi npoxo>Ky nepea 
y>Ke 3HaK0MyK) BpainaiomyKDCfl flsepb. noflBnaacb b nonflenb, a, KOHeHHO, o6Hapy>Ki/iBaK) flpyryio 
BepcMK) ce6a, CToamyK) y tohkm «HaHano», cneea Ha pucyHKe 12.3. Beceflya, Mbi BbiacHaeivi, hto 
ccfjopMnpoBajiM oflHO M TO >Ke HaMepeHMO. CjieflOBarenbHO, nocKonbKy a noflBUJicfl b era BceneHHOM, oh 
5yfleT BecTM ce5fl oinnHHO or Toro; KaK Ben ce5fl a. flewcTBua b cooTBeicTBi/iH c tom >Ke caivibiM 
HaMepeHMBM, hto m y Mena, npuBOflfli era k TOMy, hto oh He ncnonbsyeT MamnHy BpeMOHH. C 3Toro 

MOMeHTa Mbl C HUM MOKOM npOflOTDKHTb BSaHMOfleMCTBUe B TeHOHMe BCerO BpeivieHM HMI/lTaMMM, M B TOM 

BceneHHOM 6yAeT flBe sepcMM Mena. Bo BceneHHOM, m KOTopoM a npMLuen, na6opaTopMfl ocTaeTcn 
nycTOM nocne 12.05, TaK kbk a HMKorfla ne sepnycb Tyfla. ilapaflOKca hot. 05e BepcMM Menn npeycneriM 
B ocymecTBneHMM Hamero o6mero HaiviepeHMfl — KOTopoe, cneAOBaTenbHo, Bce-TaKM ne 6bmo 

norMHeCKM HeB03M0>KHblM. 

f1 M BMflOM3MeHeHHblM 3 B 3T0M 3KCnepMMeHTe MMeHM pasnMHHbie OmymeHMfl. BMflOMSMeHeHHOe n 
BMfleJlO, KaK KTO-TO BblXOflMT M3 MaUJMHbl BpeMOHM B nOTlfleHb, 3 STOfO He BMfleJl. HaiilM OLMymeHMfl B 

paBHOM CTeneHM coBnariM 6bi c HaiiiMM naiviepeHMeM, m b paBHOM CTeneHM 6binM 6bi HenapaAOKcanbHbi, 
ecriM 5bi HaiuM poriM nepeivieHMnMCb. To ecTb, a wior 6bi BMflOTb, KaK oh BbixoflMT m3 MaiuMHbi BpeivieHM b 
nonflOHb, a caivi ne Bocnonb30Bancfl 6bi ePi. B 3tom cnynae mn o6a 3aBepLiJMnM 5bi CBoe nyTemecTBMe b 
TOM BceneHHOM, B KOTopoM HaHan era. B tom BcenennoM, b KOTopoM oh nanan CBoe nyTemecTBue, 
naSopaTopMfl ocTanacb 6bi nycTOM. 

KaKyK) M3 3TMX flByx caMocornacoBaHHbix B03ivio>KHOCTeM noKa>KeT ivine renepaTop BnpTyanbHOM 
peanbHOCTM? Bo BpeMfl 3tom nepeflani/i npoqecca, npoxoflamero BHyTpM iviynbTMBepca, a Mrpaio TonbKO 
oflHy M3 flByx KonMM MOHfl; BTopyio KonMK) nepeflaeT nporpaiviMa. B nanane 3KcnepMMeHTa 3tm flBe kohmm 

BbirnflflflT MflOHTHHHO (XOTfl B CtDM3MHeCK0M peanbHOCTM OHM pa3nMHHbl, nOTOMy hto TOnbKO OflHa M3 HMX 

o6naflaeT ct3M3MHecKMM ivio3roivi m TenoM bho BMpTyanbHOM cpeflbi). Ho b c|)M3i/iHecK0M BepcMM 3kc- 
nepMMeHTa — ecnM 6bi MamMHa BpeivieHM cj3M3MHecKM cyiflecTBOBana — flBe Bcenennbie, coflep>KaLMMe 
KonMM MeHfl, KOTopbie co6MpanMCb BCTpeTMTbca, M3HaHanbHO 6binM 6bi CTporo MflOHTMHHbi, M o6e KOnMM 
6binM 6bi B paBHOM CTeneni/i peanbHbi. B MOMeHT iviynbTMBepca, Korfla Mbi BCTpeTMnMCb (b oflHOM 
BceneHHOM) MnM ne BCTpeTMnMCb (b flpyroM), 3tm flse koomm CTanM 6bi pa3nMHHbiiviM. BeccMbicneHHO 
cnpaiuMBaTb, KaKan kohma MeHfl McnbiTana 6bi KaKMe-TO omymeHMn: nocKonbKy Mbi MflOHTMHHbi, TaKoro 
noHflTMjq, KaK «KaKaa» m3 nac, ne cymecTByeT. llapannenbHbie Bcenennbie ne mmoiot CKpbiTbix 
cepuMHbix HOMepoB: ohm OTnMHaioTCJi TonbKO tom, hto npoMcxoflMT B HMX. CneflOBaTenbHO, HTo6bi 
nepeflaTb Bce 3to flna 6nara oflHOM kohmm wena, renepaTop BMpTyanbHOM peanbHOCTM flon>KeH 
Bocco3flaTb flnn MeHfl cneflCTBMe cymecTBOBaHMa b BMfle flsyx MflOHTMHHbix kohmm, KOTopbie, 
BnocneflCTBMM, CTanoBaTcn pa3nMHHbiMM m mmoiot pa3nMHHbie omymeHMfl. Oh MO>KeT 3acTaBMTb 3to 
npoM30MTM npoM3BonbHO, c paBHOM BepoaTHOCTbK), Bbi5Mpafl, KaKyio M3 flByx poneM OH 5yfleT MrpaTb (a 
CneflOBaTenbHO, 3Hafl Moe naiviepeHMe, KaKyio ponb 6yfly MrpaTb a), fleno b tom, hto npoM3BonbHbiM 
Bbi5op B fleMCTBMTenbHOCTM 03HaHaeT nofl5pacbiBaHMe hokom enoKTpoHHOM sepcMM 5ecnpMCTpacTH0M 
MOHOTKM, a 6ecnpMCTpacTHafl MOHOTKa — 3T0 TaKan MOHOTKa, KOTopaa b nonoBMHe Bcenennbix, rfle ee 
nofl5pocMnM, naflaoT «opnoM», a b flpyroM nonoBMHe — «peLiJKOM». TaKMM o6pa30M, b nonoBMHe 
BceneHHbix a 5yfly MrpaTb oflny ponb, a b flpyroM nonoBMHe — flpyryio. MMenno 3to npoM30iuno 6bi c 
peanbHOM MaiuMHOM spoMeHM. 

IVIbi BMflenM, HTO cnoco6HOCTb renepaTopa BMpTyanbHOM peanbHOCTM nepeflaBaTb nyTemecTBMe bo 
BpoMOHM B TOHHOCTM 3aBMCMT OT Toro, o6naflaeT nM OH noflpo5HOM MHc|DopMaMMeM o cocToaHMM pa3yMa 
nonb30BaTena. 3to MO>KeT 3acTaBMTb nenoseKa noMHTepecoBaTbcn, BOMCTMHy nM Mbi M36e>KanM Bcex 
napaflOKCOB. EcnM renepaTop BMpTyanbHOM peanbHOCTM 3apaHee 3HaeT, hto a co6Mpaiocb cflenaTb, 
fleMCTBMTenbHO nM a CBo5ofleH npoBOflMTb nK36bie npoBepKM, KOTopbie Bbi5epy? B flannoM cnynae hot 
Heo6xoflMMOCTM 3aflaBaTbca rny6oKMMM BonpocaMM o npMpofle CBo6oflHOM BonM. 5=1 flOMCTBMTenbHO 
CBo5ofleH flenaTb Bce, hto 3axoHy b 3tom 3KcnepMMeHTe, b tom CMbicne, hto flna Ka>Kfloro B03MO>KHoro 
cnoco5a a Mory Bbi6paTb nH35yK) peaKMMio na CMOflenMpoBannoe npomnoe — BKmonaa m npoM3BonbHyK) 
peaKMMK), ecnM a 3axoHy 3Toro, — renepaTop BMpTyanbHOM peanbHOCTM pa3peiuMT Mne pearMposaTb 

MMOHHO TaK. M MOM flOMCTBMfl BnHfllOT Ha BCe Cpeflbl, C KOTOpbIMM 3 B3aMM0fleMCTByi0, M BCO OHM 

OKa3biBaioT Ha moha OTBeTHoe B03fleMCTBMe TOHHO TaK, KaK OHM flenanM 6bi 3to, ecnM 6bi ne MMeno 
MecTO nyTemecTBMe bo BpeMeni/i. 

FenepaTopy BMpTyanbHOM peanbHOCTM Heo6xoflMMa MHc|3opMai4Ma m3 Moero M03ra ne flnn Toro, 
HTo6bi npeflCKa3aTb mou fleMCTBMa, a flnn Toro, HTo6bi nepeflaTb noBeflOHMe momx flBOMHMKOB m3 flpyrMX 
BceneHHbix. Ero npo6neMa 3aKnioHaeTca b tom, hto b peanbHOM sepcMM stom CMTyauMM cytflecTBOBanM 
5bi MOM flBOMHMKM M3 napannenbHbix BceneHHbix, KOTopbie nepBonananbHO 5binM 5bi MfleHTMHHbiMM, a 
CneflOBaTenbHO, MMenM 6bi to >Ke caMbie CKnoHHOCTM, hto m a, m npMHMManM 6bi to >Ke caMbie pemeHMfi. 
(Eifle flanbLue b MynbTMBepce TaK>Ke cytflecTBOBanM 5bi flpyrwe mom flBOMHMKM, KOTopbie OTnMHanMCb 6bi 



149 



www.digitalphysics.ru 



OT MeHfl y>Ke b Hanane aKcnepmvieHTa, ho MaiuMHa BpeMeHM Hi/iKorfla He no3BOJii/ina 5bi wine 
BCTpeiMTbCfl c 3TI/1MM BepcuaMn). EcfiM cymecTBOBaji 6bi KaKOM-TO MHOM cnoco6 nepeflaHM 3tmx JirofleM, 
renepaTopy BnpiyanbHOM peanbhocTi/i ne noHaflo6nnacb 5bi i/iHc|DopMai4Ma m3 Moero Moara, KaK ne 
noHaflo6MnMCb 5bi eiviy nenoMepHbie BbNi/icnuTenbHbie pecypcbi, KOTopbie Mbi paccMaTpuBann. 
Hanpmviep, ecnn 5bi HecKonbKO nejioBeK, KOTopbie SHaKOMbi co mhom, 6bmM 6bi cnoco6Hbi CKonnpoBarb 
wiena c HeKOTopoM CTeneHbto tohhoctm (KpoMe BHeiuHMX KanecTB, KaK-To: BHeLUHUM o5nnK m toh ronoca, 
nepeflaib KOTopbie flOBonbHO npocTo), to reHepaiop BnpryanbHOM peanbHOCTH Mor 6bi ncnonbsoBaTb 
3T1/1X ntoflePi, HTo6bi ohm cbirpann ponn momx abomhmkob h3 napajinenbhbix Bcenennbix i/i, reivi caMbiM, 
Mor 6bi nepeflaib nyieiuecTBue bo BpewieHU c tom >Ke creneHbK) tohhoctm. 

KoHOHHO, peanbHan MaiunHa BpeivieHM He cronKHynacb 5bi c stumm npo5neMaMM. Ona npocro 
npefloCTaBuna 6bi nyin, na Koiopbix MornM 6bi BCTpermbCfl a m mom abomhi/ikm, KOTopbie y>Ke 
cymecTByH3T, m ona ne orpahUHnna 6bi mm Hame noBOfleHne, hm Hamn BaamviofleMCTBUfl, Korfla wibi 
fleMCTBMTenbHO BCTpeTi/inncb 6bi. Ha cnoco6bi coeflUHeHUfl 3tmx nyrew — to ecTb, k KaKUM CHUMKaM 
npuBena 6bi Mami/iHa BpeivieHi/i — noBnuano 6bi Moe c|3M3MHecKoe cocToaHi/ie, BKnioHaa cocTOflHue 
Moero paayivia. 3to ho orriHHaeTCfl or o6biHHOM cmyaui/iM, b KOTopoPi Moe cjDi/iaMHecKoe cocTOflHue, 
OTpa>KeHHoe b moom CKnoHHOCTH K paajiMHHOMy noBOfleHHK), BJinaei Ha nponcxoflamee. OrpoMHan 
pasHMLia i\/ie>Kfly 3J]am h noBceflHOBMbiM onbiTOM b tom, hto Ka>Kflaa Koni/in MeHfl noTeHMnanbHO mvieer 
orpoMHoe BnnflHue na flpyrne BceneHHbie (nepea nyieLuecTBue b hmx). 

fleMCTBMTenbHO nn cnoco6HOCTb nepeiviemaTbCfl b npomnoe flpyrux Bcenennbix, ho ne Hamew 
co6cTBeHHOM, SKBUBanoHTHa nyTemecTBrno bo BpewieHU? Bo3mo>kho, mvieer CMbicn TonbKO 
nyTemecTBi/ie /wexdy eceneHHbiMU, ho ne nyreLuecTBue bo BpeivieHU? Her. npoueccbi, onncaHHbie mhom, 
fleMCTBMTejibHO flBJiflioTCfl nyieLuecTBueM bo BpeMOHH. npe>Kfle Bcero, fleno ne b tom, hto Mbi ho 
MO>KeM nepeMecTMTbca na tot chmmok, na KOTopoM Mbi y>Ke 6bini/i. Ecnn Mbi npaBi/iJibHO Bce ycTpouM, to 
Mbi CMO>KeM 3T0 cflefiaTb. KoHeHHO, ecni/i Mbi nsMenuM b npomnoM HTO-nM6o — ecnn Mbi cflenaeM 
npoLunoe OTnunnbiM ot Toro npomnoro, m3 KOToporo Mbi nprnunn, — to OKa>KeMca b flpyroM npomnoM. 
KanecTBeHHoe nyTemecTBue bo BpoMenn noaBonnno 6bi HaM nsMennTb npomnoe. flpyrnMH cnoBaMU, 
OHO nosBonaeT naM cflenaTb npomnoe OTnuHHbiM ot Toro, KOTopoe Mbi noMHUM (b 3tom BceneHHOM). 
3to 3HaHHT OTnuHHbiM OT TOfo, KaKUM OHO fleMCTBHTonbHO flBnfleTca Ha CHi/iMKax, Kyfla Mbi He nonaflann, 

HT06bl M3MeHMTb HTO-nM5o. M K 3THM CHMMKaM, nO OnpefleneHMK), OTHOCaTCfl CHMMKM, Ha KOTOpblX Mbi 
6binM M nOMHMM 3TO. 

TaKMM o6pa30M, >KenaHMe nsMennTb KOHKpeTHbie npomnbie chumkm, na KOTopbix Mbi oflHa>Kflbi 6binM, 
fleMCTBHTenbHO ne HMeeT CMbicna. Ho 3to HHKaK ne CBJiaaHO c nyTemecTBueM bo BpeMOHH. 3Ta 
6eccMbicnm4a nponcTeKaoT nenocpeflCTBeHHO m 6eccMbicneHH0M KnaccuHecKOM Teopnn o noTOKe 
BpeMeHM. MsMOHHTb npomnoe ananuT Bbi6paTb, na KaKOM chumko naxoflHTbcn, a ne MSMennTb KaKow-TO 
KOHKpeTHbm CHMMOK npomnofo na flpyroM. B 3tom OTHomeHMM, MSMeHMTb npomnoe — Bce paBHO hto 
M3MeHMTb 6yflymee, mom Mbi nocTOSHHO saHMMaeMca. Bcakmm pas, Korfla Mbi flenaoM Bbi6op, Mbi 
MSMOHfleM 6yflymee: cflenaM Mbi mhom Bbi6op, Mbi MSMOHMnM 5bi ero onsTb. noflo5Haa Mflen ne MMena 
6bi CMbicna b KnaccMHecKOM c|DM3MKe npocTpancTBa-BpeMeHM c ee eflMHCTBennbiM 6yflymMM, 
onpefleneHHbiM nacToamMM. Ho ona MMeeT CMbicn b KBaHTOBOM cjDMaMKe. flenaa Bbi6op, Mbi MaMenneM 
5yflymee no cpaBHOHMio c tom, KaKMM oho 5yfleT b tox Bcenennbix, rfle Mbi flenaeM flpyroM Bbi6op. Ho 
HM oflMH KOHKpeTHbiM CHMMOK 6yflyLuero hm b KoeM cnynae ne MSMeHfleTca. Oh ne MO>KeT MSMOHMTbCfl, 
nocKonbKy noTOKa BpeMeHM, no OTHomeHMio k KOTopoMy oh Mor 6bi MSMeHMTbca, ne cymecTByeT. 
«M3MeHeHMe» 6yflyLuero oananaeT Bbi5op CHMMKa, na KOTopoM Mbi 5yfleM HaxoflMTbca; «M3MeHeHMe» 
npomnoro b tohhoctm oananaeT to >Ke caMoe. llocKonbKy noTOKa BpeMOHM ne cymecTByeT, ne cy- 
LflecTByeT m MSMeneHMfl KOHKpeTHoro CHMMKa npomnoro, noflo6Horo TOMy na KOTopoM, KaK Mbi noMHMM, 
Mbi 5binM. Tom ho Menee, ecnM KaKMM-TO o5pa30M Mbi nonyHMM c|3M3MHecKMM flocTyn k npomnoMy, hot 
TaKOM npMHMHbi, noHOMy Mbi He MornM 6bi MSMeHMTb ero b tom CMbicne, b KaKOM Mbi MSMOHfleM 5yflymee, 
a MMeHHO, Bbi6Mpaa npe6biBaHMe na chmmko, OTnMHHOM ot Toro, rfle 6bi Mbi HaxoflMnMCb, cflenaM Mbi 
flpyroM Bbi6op. 

ApryMOHTbi BMpTyanbHOM peanbHOCTM noMoraiOT npM noHMMaHMM nyTemecTBMa bo BpeMOHM, noTOMy 
HTO noHSTMe BMpTyanbHOM peanbHOCTM Tpe6yeT cepbeanoro OTHomeHMfl k «co5biTMflM, KOTopbie 
npoTMBopenaT c|DaKTaM», a noTOMy, KBaHTOBaa KOHLienuMfl BpeMeHM, noflpaayMeBaioiflafl nanMHMe 
MHorMX BceneHHbix, Ka>KeTca ecTecTBennoM, 6yflyHM nepeflannoM b BMpTyanbHOM peanbHOCTM. YBMflOB, 
HTO nyTemecTBMe b npomnoe BxoflMT b penepTyap yHMBepcanbHoro renepaTopa BMpTyanbHOM 
peanbHOCTM, Mbi noHMMaeM, hto Mflen o nyTemecTBMM b npomnoe MMeeT a6conioTHbiM CMbicn. Ho sto 
He osHanaeT, hto ona nenpeMOHHO ct)M3MHecKM flocTM>KMMa. KaK-HMKaK, b BMpTyanbHOM peanbHOCTM 
B03M0>KH0 M nyTomecTBMe CO CKopocTbK), npeBbimaioifleM CKopocTb CBOTa, m BeHHbie flBMraTenM, m 
MHoro Bcero flpyroro, hto HeB03MO>KHO ctDMSMHecKM. HMKaKOM o5teM paccy>KfleHMM o BMpTyanbHOM 
peanbHOCTM ne MO>KeT flOKasaTb, hto flannbiM npoqecc paapemen saKonaMM cJdmsmkm (xota paccy>KfleHMe 
MO>KeT flOKaaaTb, hto oh ne paapemen: ecnM 6bi Mbi npMmnM k npoTMBonono>KHOMy BbiBOfly, 3to oana- 
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Hano 6bi, B cooTBeTCTBMM c npuHMnnoM TbKjpuHra, hto nyieLuecTBue bo BpeivieHU c|3M3MHecKM 
HeB03MO>KHo). TaK HTO >Ke HaiuM noami/iBHbie BbiBOflbi o BnpryajibHOM nyTemecTBHn bo BpewieHU 
roBopar HaM o ctDnanKe? 

Ohm roBopjiT HaM, KaK Bbimnflejio 5bi nyTeniecTBue bo BpeivieHM, ecnn 6bi oho mvieno MecTO. Ohm 
roBopar naivi, hto nyTemecTBi/ie b npomnoe HeM35e>KHO 6biJio 6bi npoMeccoM, ycTaHOBUBiumvica b 
HecKonbKnx Baai/iMOfleMCTByromux i/i BsamviocoeflMHeHHbix Bcenennbix. B 3tom npoLiecce ynacTHMKM, 
KyAa 6bi OHM HM ornpaBunncb bo BpeivieHM, b o6mei\/i cnyHae, nepewieinanMCb 6bi m3 oahom BceneHHOM b 
flpyryHD. ToHHbie cnoco6bi coeAHHeHMa Bcenennbix saBMceriM 5bi, hommmo Bcero nponero, or cocToaHMn 
paayivia ynacTHMKOB. 

TaKMM o6pa30i\/i, HTo6bi nyieLuecTBMe bo BpeivieHM 5bmo c|3M3MHecKM bo3ivio>kho, Heo5xoflMMO 
cymecTBOBaHMe iviynbTMBepca. Kpoivie Toro, Heo5xoflMMO, HTo6bi saKOHbi cJdmsmkm, ynpaBnatomMe 
MynbTMBepcoM, 5bmM raKOBbi, hto b npMcyicTBMM iviaiuMHbi speivieHM m noreHMManbHbix nyTemecT- 

BeHHMKOB BO BpeiVIOHM, BCeneHHbie CTaHOBMJlMCb 6bl BaaMMOCOeflMHeHHblMM MMeHHO TaK, KaK OHMCan fl, 

M HMKaK MHane. HanpMiviep, ecjiM a ne co6MpaK)Cb McnonbaoBarb iviaiuMHy speivieHM, hto 6bi hm 
cjiyHMnocb, TO na MoeM CHMMKe ne flon>KHa noflBMTbcn hm oflna BepcMfl mohs, nyTeLuecTByiomafl bo 
BpeivieHM; to ecTb c MoeM BceneHHOM ne ivio>KeT coeflMHMTbca hm oflna BceneHHan, b KOTopoM BepcMM 
iviena McnonbsyioT iviaiuMHy BpeivieHM. Ectim a onpefleneHHO co6MpaK)Cb McnonbsoBaTb iviaiuMHy 
BpeivieHM, TO MOfl BceneHHaa flon>KHa coeflMHMTbCfl c flpyroM BceneHHOM, b kotopom a TO>Ke 
onpefleneHHO McnonbsyKD ee. A ecjiM a nonbiTarocb pasbirpaTb «napaflOKC», to, KaK Mbi BMfleriM, Mon 
BceneHHan flon>KHa coeflMHMTbcn c APyroM BceneHHOM, b KOTopoM Konna mohs MMeeT to >Ke caMoe 
HaMepeHMe, hto m a, ho, ocymecTBnafl 3to naiviepeHMe, BeAeT ce6a otjimhho ot Mena. YAMBMTenbHO, ho 
MMOHHO 3T0 M HpeACKasbiBaeT KBaHTOBaa TeopMfl. Kopone roBopa, peaynbTaT b tom, hto ecriM nyTM b 
npoLunoe ASMCTBMTenbHO cymecTByioT, to nyTeiuecTByiomMe no hmm CBo6oAHbi saaMMOAeMCTBOBaTb c 
OKpy>KaiomeM mx cpeAOM tbk >Ke, kbk ohm MorriM 6bi AsnaTb 3to, ecriM 6bi 3tm nyTM ne BeriM b npomnoe. 
nyTOLuecTBMe bo BpeivieHM hm b koom cnynae ne CTanoBMTca anorMHHbiM m ne nanaraeT oco6bie 
orpaHMHeHMfl na noBOAeHMe nyTemecTBenHMKOB bo BpeivieHM. 

Bee 3TO ocTaBJiaeT y nac Bonpoc, bo3mo>kho jim 43M3MHecKM cymecTBOBaHMe nyTOM b npomnoe? Otot 
Bonpoc 6bin npoAMOTOivi mhohmx MccneAOBaHMM m Bce eme flBnaeTcn b BbicmePi CTenoHM 
npoTMBopeHMBbiM. 06biHH0 OTnpaBHOM TOHKOM flsnfleTCfl Ha6op ypaBHOHMM, C|30pMMpyK)mMX 
(npeACKaaaTenbHyK)) ocHOBy o6meM TeopMM OTHOCMTenbHOCTM OMHmTeMHa, namy nynmyio TeopMK) 
npocTpancTBa m BpeivieHM na ceroAHflmHMM ASHb. 3tm ypaBHOHMfl, MssecTHbie KaK ypaeneHua 
OuHuimeuHa, mmokdt iviHO>KecTBO pemeHMM, Ka>KAoe m3 KOTopbix onMCbiBaeT B03M0>KHyK) 
HeTbipexMepnyKD KOHcjDMrypaMMK) npocTpancTBa, BpeivieHM m rpaBMTauMM. YpaBHeHMfl OMHmTOMHa 
onpeAeneHHO nosBonaKJT cymecTBOBaHMe nyTeM b npomnoe; o6Hapy>KeHO MHoro pemeHMM c TaKMM 
CBOMCTBOM. flo HOAaBHero BpeMeHM npMHflTaa npaKTMKa CMCTeMaTMHecKM MmopMposana TaKMe 
pemeHMfl. Ho 3to hmkomm o6pa30M ne cneAOBano hm m3 caMOM TeopMM, hm m3 KaKoro-nM6o 
AOKa3aTenbCTBa b ct3M3MKe. TaK npoMcxoAMno noTOMy, hto c|3M3mkm naxoAMnMCb noA snenaTneHMeM, hto 
nyTemecTBMe bo BpeMeHM «npMBeno 6bi k napaAOKcaM» m, cneAOBaTenbHO, TaKMe pemeHMfl ypaBHeHMM 
OMHmTeMHa Aon>KHbi 6biTb «Hect3M3MHecKMMM». 3Ta BTopafl npoM3BonbHafl AoraAKa nanoMMHaeT o tom, 
HTO npoM3omno b nepBbie roAbi nocne noflBnoHMJi TeopMM o6LueM OTHOCMTenbHOCTM, KorAa caM 
OMHrnTOMH OTBepr pemeHMa, onMCbiBaioLUMe BonbmoM B3pbiB m pacmMpeHMe BceneHHOM. Oh nbiTanca 
M3MeHMTb ypaBHOHMfl TaK, HTo6bi OHM onMCbiBanM CTaTMHecKyio BcenennyK). no3AHee oh roBopMn 06 
3T0M KaK o BenMHaMmeM omM5Ke CBoeM >km3hm, a pacmMpeHMe BcenennoM 3KcnepMMeHTanbH0 
noATBepAMn aMepMKancKMM acTpoHOM Oabmh Xa55n. B TenoHMe mhofmx noT omM5oHHO OTBepranM kbk 
«Hec|3M3MHecKMe» M pemeHMfl, nonynennbie neMeqKMM acTpoHOMOM KapnoM lilBapumMnbAOM, nepBbie 
pemeHMfl, onMCbiBaKJLAMe nepnbie Abipbi. 3tm pemeHMa onMCbisanM ABneHMJi, npoTMBopenaiAMe 
MHTyMMMM, KaK-To: o6nacTb, KOTopyio b npMHMMne HeB03MO>KHO M36e>KaTb, m rpaBMTaqMOHHbie CMnbi, 
KOTopbie B MOHTpe HepHOM Abipbi CTaHOBSTCfl 6ecK0HeHHbiMM. B HacTOfliAee BpeMfl pacnpocTpaneHO 
MHeHMe, HTO HepHbie Abipbi ASMCTBMTenbHO cymecTByioT m ASMCTBMTenbHO o6naAaK)T tomm 

CBOMCTBaMM, KOTOpblO npeACKa3blBanM ypaBHOHMfl SMHmTOMHa. 

B 6yKBanbHOM noHMMaHMM ypaBHOHMfl OMHmTOMHa npeACKa3biBaK)T, hto nyTemecTBMe b npomnoe 
5bino 6bi B03MO>KHO B6nM3M MaccMBHbix, BpaiAaK)iAMXcfl oetoKTOB TaKMX KaK HepHbie Abipbi, ecnM 6bl 
OHM BpamanMCb AOCTaTOHHO 6bicTpo, a TaK>Ke b HOKOTopbix APyrMX cv\jyauy\m. Ho MHorMe c|dm3mkm 
coMHeBaK)TCfl B peanbHOCTM 3tmx npeACKa3aHMM. He M3BecTH0 hm oahom AOCTaTOHHO 5bicTpo 
BpamaioLueMca nepnoM Abipbi, m 6bino A0Ka3aH0 (neoKOHHaTenbHo), hto, CKopee Bcero, HeB03MO>KHO 
MCKyccTBeHHO yBenMHMTb CKopocTb BpaLAOHMfl HepHOM Abipbi, noTOMy HTO nio6oM 6bicTpo BpamaioLAMMcn 
MaTepMan, noMemeHHbiM b Hepnyio Abipy, Mor 6bi 6biTb OT6pomeH m He nonan 5bi TyAa. Bo3mo>kho, 
CKenTMKM npaBbi, ho nocKonbKy mx He>KenaHMe npMHSTb B03M0>KH0CTb nyTemecTBMa bo bpomohm 
McxoAMT M3 y6e>KAeHMa, hto TaKoe nyTemecTBMe BOAeT k napaAOKcaM, oho neonpaBAaHHO. 
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fla>Ke Korfla ypaBHeHun GfiHiuTeMHa 6yflyT noHflibi 6onee nonno, ohm He AaflyT OKOHHarenbHbix 
OTBeioB Ha Bonpoc nyreLuecTBUfl bo BpewieHH. 06mafl leopua OTHOci/iTenbHOCTH npeflLuecTByei 
KBaHTOBOM TeopuM M He nofiHOCTbio coBMecTMivia c MOM. Hmkto eme He npeycnen b cfjopMynnpoBKe 
yflOBneTBopmenbHOM KBanroBOM Bepci/in — KBanroBOM leopm/i rpaBi/iTai4MM. Tewi ne Menee, ncxoflfl m 
npuBefleHHbix mhom apryivieHTOB, b curyaLinflx, CBnaaHHbix c nyTemecTBueivi bo BpeivieHM, 
flOMMHi/ipoBajiM 6bi KBaHTOBbie 3ctDc|3eKTbi. Tuni/iHHbie KaHflHflaibi, npeieHflyiomMe na SBanne KBanroBOM 
TeopuM rpaBMTai4MM, ne TonbKO nosBonaroT cymecTBOBanne b MyjibTHBepce CBflseM c npomnbiM, ohm 
npeflCKasbiBatoT, hto noflo6Hbie cbasm nenpepbiBHO o5pa3yK)TCfl m MmoBOHHO pByrca. 3to nponcxoflur 
BO BceM npocTpancTBe m BpeMenn, ho TonbKO na cy6Mi/iKpocKonMHecKOM ypoBHe. TunnHHbm nyib, 
co3AaHHbiM 3THMH scfDctDeKTaMi/i LunpuHOM OKono 10"^'' MOTpa, ocTaeicfl OTKpbiTbiM B TeneHne OflHOrO 
BpeMeHM llnaHKa (oKono 10 *^ ceKynflbi) m, cneflOBaTenbHO, nepeMemaer b npomnoe TonbKO npuMepno 
Ha BpeMfl llnaHKa. 

nyreLuecTBue b 6yAyLuee, p,nf\ Koioporo no cymecTBy Heo6xoAMMbi TonbKO 3c|3c|3eKTMBHbie paKeibi, 
Haxofli/iTCfl Ha yMepeHHO OTflaneHHOwi, ho yBepenno npeflCKaayewioM ropnaoHTe rexHonorm/i. 
nyieLuecTBue b npomnoe, KOTopoe Tpe6yeT MaHnnynflMUM c nepHbiMi/i flbipaMM nnn neKoero cxo>Kero 
cunbHoro paapymeHi/ia CTpyKiypbi npocTpancTBa m BpeivieHM, CTaneT nprnvieHMivio na npaKTUKe TonbKO b 
OTflaneHHOM 6yflymeM, ecnn ciaHer Boo6me. CewHac mn ne anaeivi Hunero b saKonax ctDM3i/iKM, hto 
MCKnioHano 6bi name nyTemecTBue b npomnoe; nanpoTMB, ohh flenaioT npaBflonoflo6HOM B03M0>KH0CTb 
nyiemecTBi/ifl bo BpeivieHM. ByAymne OTKpbiTHfl b cjDyHflaivieHTanbHOM cjananKe Moryi nsMOHHTb 3to. 
Bo3mo>kho, OTKpoioT, HTO KBaHTOBbie c|DnyKTyai4i/iM B npocTpancTBe m BpeivieHM CTanoBflTCfl HpesBbinaMHO 
CMnbHbiMM OKono MamMH BpeivieHM m Hafle>KHO nepeKpbiBaioT Bxofl b hmx (CrMBen Xokmhf, nanpMiviep, 
yTBep>Kflan, hto neKOTopbie cflenaHHbie mm BbNMcneHMfl noflTBep>KflaioT BepoaiHOCTb 3Toro, oflnaKO era 
flOKaaarenbCTBO ne flBnaercn OKOHHaienbHbiivi). 1/lnM hokoo, flo cmx nop HeMSBecTHoe ?lBneHMe MO>KeT 
MCKnioHMTb nyremeciBMe b npomnoe — MnM o6ecneHMTb HOBbiM m 5onee npocTOM ivieTOfl era 
ocymecTBneHMfl. HeB03MO>KHO npeflCKaaarb 6yflyLHMM poor anaHMfl. Ho ecnM 6yflymee pasBMTi/ie 
cfDyHflaivieHTanbHOM cjDMaMKM 5yfleT nosBonaTb nyiemecTBMe bo BpeivieHM b npMHMMne, to era 
npaKTMHecKoe ocymecTBneHMe necoMHeHHO CTaneT Bcero nMmb npo5neMOM rexHonorMM, KOTopaa, b 
KOHqe KOH140B, 5yfleT pemena. 

V\3-3a Toro, HTO HM oflHa MamMHa BpeivieHM He o6ecneHMBaeT nyiM b to speivifl, Korfla ee eine ne 
6bino, M M3-3a cnoco6a coeflMHeHMJi Bcenennbix, o KOTopoM rasopMT KBaHTOBan TeopMfl, cymecTByKDT 
HOKOTopbie npeflenbi Toro, hto Mbi MO>KeM o>KMflaTb yanaTb c noMombio MamMH bpomohm. KaK TonbKO Mbi 
nocTpoMM MamMHy bpomohm, ho ho panbme, mn MO>KeM o>KMflaTb, hto m3 nee noaBflTcn rocTM MnM, no 
KpaMHeM Mepe, nocnaHMfl ms 6yflymera. Hto ohm CKa>KyT naM? Ohm tohho ho coo6LMaT naM hoboctom 0 
HameM co6cTBeHHOM 6yflymeM. fleTepMMHMCTMHecKMM KomMap npoponecTBa HeM36e>KHOM 6yflymeM 
rM5enM, necMOTpa na namM nonbiTKM M35e>KaTb ee (a MO>KeT 6biTb, BcneflCTBMe 3tmx nonbiTOK), — 3to 
coflep>KaHMe mmcJdob m naynnoM cjDaHTacTMKM. Toctm m3 6yflymera MoryT 3HaTb name 6yflyLnee ne 
5onbme nac caMMX, nocKonbKy ohm npMmnM ne OTTyfla. Ho ohm MoryT paccKa3aTb naM o 5yflymeM cboom 
BceneHHOM, npomnoe KOTopoM 6bino MfleHTMHHO npomnoMy nameM BceneHHOM. Ohm MoryT npMHecTM 
OTnenaTaHHbie hoboctm m nporpaMMbi TeKyu^MX flen, ra3eTbi c HMcnaMM, naHMHaiomMMMca c. 
3aBTpamHera flna m TaK p,anee. EcnM mx o6mecTBO npMHano KaKoe-TO omM6oHHoe pemeHMe, KOTopoe 
npMBeno k KaTacTpocjDe, ohm MoryT npeflocTepenb nac ot npMHSTMfl 3Toro pemoHMJi. IVIbi mokbm nocne- 
flOBaTb MX coBOTy, a MO>KeM M He nocneflOBaTb OMy. EcnM Mbi nocneflyoM eMy, bo3mo>kho, Mbi M36e>KMM 
KaTacTpocjDbi MnM — rapaHTMM 3flecb hot — o5Hapy>KMM, hto pe3ynbTaT eme xy>Ke, hom to, hto 
npoM3omno c hmmm. 

XoTfl, B cpeflHOM, npeflnono>KMTenbHO, Mbi flon>KHbi M3BneHb 6onbmyH3 nonb3y m3 M3yHeHMa mctopmm 
MX 5yflymero. Xota 3to m ne mctopma namera 6yflymera m xota 3HaHMe o bo3mo>khom npM5nM>KaK)LneMca 
KaTacTpoctDe ne paBHoqeHHO 3HaHMK) Toro, KaK ee npeflOTBpaTMTb, bmammo, Mbi MHorae MornM 6bi 
M3BneHb M3 TaKOM noflpo6HOM 3anMCM Tora, HTO, c HameM tohkm 3peHMfl, Moano 6bi npoM30MTM. 

HamM racTM MornM 5bi npMHecTM noflpo6HOCTM BenMKMX flocTM>KeHMM nayKM m MCKyccTBa. EcnM 3to 
npoM3omno b 5nM>KaMmeM 6yflymeM APyroM BcenennoM, BepojiTHO, hto abomhmkm tox niofleM, KOTopbie 
CAenanM 3to, cymecTBOBanM 6bi m b namoM BcenennoM m, bo3mo>kho, y>Ke pa5oTanM 6bi b nanpaBnoHMM 
3TMX flocTM>KeHMM. BHe3anH0 MM 6bi npenoflHecnM 3aKOHHeHHbie BapMaHTbi mx pa6oTbi. BbinM 6bi ohm 
5naraflapHbi? 3Aecb 3aKnK)HeH APyroM mhmmwm napaflOKC nyTemecTBMfl bo bpbmohm. nocKonbKy 3tot 
napaflOKC Bpofle 5bi ne co3flaeT nenorMHHOCTM, a co3flaeT TonbKO CTpannocTM, era name o5cy>KflaK)T b 
xyAO>KecTBeHHOM nMTepaType, He>KenM b naynnbix flOKa3aTenbCTBax, onpoBepraiomMX nyTemecTBMe bo 
BpoMOHM (xoTfl HOKOTopbie c|DMnococ|3bi, HanpMMop, MaMKn flaMMOTT, OTHOcflTca K HOMy Bnonne 
cepbe3Ho). 9] Ha3biBaK) 3tot napaflOKC napadoKCOM 3HaHUfi nyTemecTBMfl bo bpombhm. Bot KaK o6biHHO 
era npeflCTaBnflioT. l/1cTopMK m3 6yflyLnera, KOTopbiM MHTepecyeTcn tbophoctbom llleKcnMpa, Mcnonb3yeT 
MamMHy BpeMeHM, HTo6bi noceTMTb BenMKoro flpaMaTypra b to BpeMfl, Korfla tot nMmoT T aMJiema. Ohm 
6eceAyK)T, M BO BpeMfl 3tom 6eceflbi nyTemecTBOHHMK bo BpeMOHM noKa3biBaeT llleKcnMpy tokct 
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MOHonora faMnera «BbiTb nnn He 6biTb», KOTopbiM oh Bsnn c co6om h3 6yAyiMero. liieKcnupy oh npa- 
Bi/iTCfl, M OH BKTitoMaeT ero B nbecy. B flpyroM Bepcun lileKcni/ip yiN/inpaer m nyreLuecTBeHHUK bo BpeivieHM 
npucBanBaer ce5e era ipyflbi, flocTuraa ycnexa leivi, hto npnTBopneTca, 6yflT0 nuLuer nbecbi, a na 
caMOM Rene, jamo nepenncbiBaer mx m FlonHoao codpaHUfi coi-iuHeHuu LUeKcnupa, KOTopoe oh npuBea 
c C060M M3 6yflymero. Ein,e b oahom Bepcun nyTeiuecTBeHHi/iK bo BpeivieHM oaaflaneH leivi, hto Boo6me 
He MO>KeT HawTM LUeKcnupa. Hepea neKyio qenoHKy cnyHaMHOCTeM oh o6Hapy>Ki/iBaeT, hto caM 
i/i3o6pa>KaeT lileKcni/ipa m CHOBa npucBanBaeT ce6e ero nbecbi. Ewiy npaBHTca TaKaa >Ki/i3Hb, m roflbi 
cnycTfl OH ocosHaeT, hto oh CTan cbmum liieKcnupoM: a flpyroro m ne 6bmo. 

Bo Bcex 3TMX MCTopi/iflx Mauji/iHa BpeivieHM flon>KHa 6bma 6biTb coaflana hokom BHe3eiviH0M 
i4MBi/inM3ai4Mei?i, KOTopaa CMorna flocTHHb nyTemecTBUM bo BpeivieHM y>Ke bo Bpeiviena LUeKcnupa m 
KOTopafl xoTena pa3peiuMTb CBoeiviy ncTopMKy i/icnonb30BaTb oflny m neiviHori/ix menew, KOTopbie HeB03- 
ivio>KHO 6bmo 5bi o5HOBi/iTb, flna nyTemecTBUfl b to Bpeivin. Mnn bo3mo>kho (a nonaraio, fla>Ke ivienee 
BepoaTHo), HTO B5nM3M KaKOM-TO HepHOM flbipbi Morna cymecTBOBaTb ecTecTBeHHO co3flaBiuaflCfl 
MaiuMHa BpeivieHM, KOTopyio ivio>kho 5bmo 6bi i/icnojib30BaTb. 

Bee 3TM MCTopMM OTHOcflTca K coBepiueHHO cornacoBaHHOM qenoHKe — mtim, CKopee, k Kpyry — 
co6biTMM. npMHMHa MX saraflOHHOCTM M Toro, noHeMy ohm 3acny>KMBaK3T Ha3BaHMa napaflOKca, 
3aKnioHaeTca b neivi-TO flpyroM. Ona 3aKnioHaeTca b tom, hto b Ka>KflOM mctopmm BeriMKaa riMTepaTypa 
noflBJiaeTCfl 5e3 nenoBeKa, HanMcaBiuero ee: hmkto ho nanMcan ee b caivioM nanane, hmkto ne co3flan 
ee. I/I 3Ta npeflnocbiriKa, xoTa m norMHecKM cornacoBaHHaa, rny6oKO npoTMBopeHMT HameMy noHMiviaHMio 
Toro, OTKyfla mcxoamt 3HaHMe. B cooTBeTCTBMM c 3nMCTeMonorMHecKMiviM npMHMMnaiviM, KOTopbie a 
M3no>KMn B rnaBe 3, 3HaHMe ne noaBnaeTca cpa3y b hotihom cjDopivie. Oho cymecTByeT TOJibKO KaK 
pesynbTaT TBopnecKMX npoMeccoB, KOTopbie ecTb nocTenennbie 3BonioMMOHHbie npoLieccbi, BcerAa 
6epymMe Hanano c 3aflaHM, npoflon>KaioLUMecfl 3KcnepMMeHTanbHbiMM HOBbiMM toopmamm, kpmtmkom m 
MCKTiioHeHMeivi 0LUI/160K M 3aKaHHMBaiomMecfl HOBOM npeflnoHTMTenbHOM npo6neMHOM ci/iTyai4i/ieM. 
Mmohho TaK lileKcnMp OMcan cbom nbecbi. Mmohho TaK GMHiuTeMH OTKpbin cbom ypaBHOHMa nona. 
Mmohho TaK Bce Mbi npeycneBaeivi b pemeHMM nio5oM 3aflaHM, GonbLUOM mtim ManeHbKOM, b nameM >km3hm 

MHM npM C03flaHMM HOrO-TO UOHHOrO. 

l/lMeHHO TaK noflBTiflioTca HOBbie >KMByLHMe BMflbi. AnanoroM «3aflaHM» b flannoM cnynae flBnaeTCfl 
3KonorMHecKafl HMiua. «TeopMM» — 3to renbi, a 3KcnepMivieHTanbHbie HOBbie TeopMM — 3to 
BMflOM3MeHeHHbie reHbi. «KpMTMKa» m «MCKnioHeHMe OLiJM6oK» — 3TO ecTecTBeHHbiM OT6op. SnaHMe co3- 
flaeTCfl HaMepeHHbiM fleMCTBMeivi niofleM, 6MonorMHecKMe aflanTaqMM — cnenbiM Hepa3yiviHbiM 
iviexaHM3MOM. CnoBa, KOTopbie mn Mcnonb3yeivi flna onMcaHMfl stmx flByx npoueccoB, pa3nMHHbi, p,a m 
3T1/I npoueccbi cj3M3MHecKM Henoxo>KM, HO o5cTOflTenbHbie 3aK0Hbi 3nMCTeMonorMM, KOTopbie ynpaBnaioT 
060MIVIM npoMeccaMM, oflHM m Te >Ke. B oflHOM cnyHae 3tm 3aK0Hbi Ha3biBaioTCfl Teopi/ieM pocTa naynnoro 
3HaHMfl rionnepa; b flpyroM — TeopMePi 3BonK)i4MM flapBMHa. FlapaflOKC snaHMfl ivio>kho 6bino 6bi 
cctaopiviyjiMpoBaTb m p,na >KMByLHMX bmaob. CKa>KeM, Mbi c noMombio iviaiuMHbi BpeMenn nepenocMivi 
HecKonbKMX MfieKonMTaramMX b bok flMH03aBpoB, Korfla MneKonMTaiomMX eme ne 6bmo. Mbi OTnycKaeivi 
CBOMX MneKonMTaiomMX na CBo5ofly. flMH03aBpbi BbiMMpaioT, m natuM ivineKonMTaiomMe civieHaioT mx. 
TaKMM o6pa30ivi, HOBbiM BMA noflBMJicfl, He pa3BMBLUMCb B npoLiecce 3Bonioi4MM. B flaHHOM cnynae fla>Ke 
npome yBMfleTb, noneiviy 3Ta BepcMa nenpMeivineMa c c|3MnococtDCKOM tohkm 3peHMfl: ona noflpasyivieBaeT 
HOflapBMHMaHCKoe npoMcxoKflOHMe BMflOB, a KOHKpeTHee, Kpeau,uoHU3M. BepoaTHO, sflecb ne 
3afleMCTB0BaH hm oamh Co3flaTenb b TpaflMMMOHHOM CMbicne 3Toro cnoBa. Teivi ne ivienee, npo- 

MCXO>KfleHMe BMflOB B 3T0M MCTOpMM flBHO CBepXteCTOCTBeHHO: MCTOpMfl He RaSJ HMKaKMX 06"bflCHeHMM — 

M ucKfiioHaem eo3MO>KHOcmb ux cymecmeoeaHua — Toro, KaKMM o6pa30M onpeflenennbie m cjio>KHbie 
aflanTai4i/iM bmaob k cbomm HMiuaivi nonariM Tyfla. 

TaKMM o5pa30M, CMTyaqMM, CBa3aHHbie c napaflOKCOM 3HaHMfl HapymaioT npMHUMnbi 3nMCTeMonorMM 
MHM, ecriM xoTMTe, 3BonK)i4MM. Ohm napaflOKcanbHbi TonbKO noToiviy, hto coAep>KaT co3flaHMe cjio>KHoro 
HenoBenecKoro 3HaHMfl mjim cno>KHbix 6MonorMHecKMX aflanTaqMM m3 HMHero. AnanorMnnbie mctopmm, 
CBfl3aHHbie c o6"beKTaMM flpyroro pofla v\nv\ MHc|3opMai4MeM na neTne BpeivieHM, ne ABnaioTCfl 
napaflOKcanbHbiMM. noHa5nioflaMTe 3a ranbKOM na nnfl>Ke; 3aTeM BepHMTecb bo BnepaiuHMM flOHb, 
HaMflMTe rajibKy rfle-TO b flpyroM MecTe m nepeno>KMTe ee Tyfla, rfle Bbi co6MpaeTecb ee naPiTM. floHeiviy 
Bbi HamriM ee mmohho b stom iviecTe? floTOMy hto Bbi nepeno>KMJiM ee Tyfla. floHeiviy Bbi nepenoKMriM ee 
Tyfla? rioTOMy hto Bbi HaiujiM ee Taivi. Bbi CTariM hpmhmhom Toro, hto neKOTopaa MHcjDopiviaMMa 
(nono>KeHMe raiibKM) noABMnacb na caMocornacoBaHHOM neTJie BpeivieHM. M hto >Ke? fanbKa flon>KHa 
5bma 6biTb rfle-TO. flpM ycnoBMM, hto MCTopMa ne coflep>Ki/iT nonyneHMfl nero-TO m3 HMHero, kbk b cnynae 
CO 3HaHMeM MnM aflanTaqMeM, ona ne aBnaeTca napaflOKCOM. 

C nepcneKTMBbi iviynbTMBepca, nyTemecTBeHHMK bo BpeivieHM, KOTopbiM nocemaeT lileKcnMpa, ne 
npMLuen m3 SyAymero mmohho 3tom kohmm LUeKcnMpa. Oh M0>KeT noBnMSTb, MnM, bo3ivio>kho, 3aMecTMTb, 
Ty KonMKD, K KOTopoM OH opMiuon. Ho oh HMKorfla He MO>KeT noceTMTb KOHMK), KOTopan cymecTBOBana b 
TOM BceneHHOM, M3 KOTopoM OH npMiuen. A MMOHHO sma KOHMfl HanMcana nbecbi. TaKMM o5pa30M, y nbec 
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5bm noflni/iHHbiM asTop, m b 3tom ncTopm/i Her napaflOKca, CBaaaHHoro c neineM speivieHi/i. SHaHne m 
aflanraui/ifl, fla>Ke npn HannHi/in nyiePi b npomnoe, noflBnaioTca TonbKO no BoapacTaHDinePi, nepea 
flewcTBua TBopnecKnx cnoco6HOCTeM nenoBeKa i/inn SnonorwHecKOM aBOJiKDMi/in, m HHKaK HHane. 

Xoienocb 6bi MHe mvierb B03MO>KHOCTb coo6mMTb, hto 3to Tpe6oBaHMe raioKe crporo co6nK)flaeTcn 
3aKOHaMi/i, KOTopbie KBaHTOBafl Teopua HaKnaflbiBaei na MynbTMBepc. 5=1 o>KMflaK), hto 3to laK, ho 3to 
TpyflHO flOKaaaTb, raK KaK rpyflHO Bbipaamb >KenaeMoe cbomctbo Ha coBpewieHHOM asbiKe leo- 
peiMHecKOM c|3M3i/iKM. KaKas MaTeMaTMHecKafl c|DopMyna OTnuHaei «3HaHi/ie» i/inn «aflanTai4i/iK)» ot 
5ecnone3HOM MHc|3opMai4m/i? KaKne ct^nanHecKne KanecTBa OTnuHaroT «co3MflaTenbHbiM» npoqecc ot 
Heco3HflaTenbHoro? Xora Mbi eme ne M0>KeM OTBermb na 3t1/1 Bonpocbi, a ne flyiviaK), hto 3Ta cmyaMUfl 
5e3Hafle>KHa. BcnoMHi/iTe BbiBOflbi maBbi 8 o Ba>KHOCTM >ki/13hm m 3HaHna b MynbinBepce. TaM a yKa3an 
(no npuHMHaM, flaneKUM ot nyiemecTBua bo BpeMenn), hto co3flaHMe 3HaHi/ia m 6i/ionomHecKan 

3BOnK)m/1fl — C|3M31/1HeCKM Ba>KHbie npOLieCGbl. I/I OflHa M3 npUHMH SaKTIKDHanaCb B TOM, HTO 3TM, M TOJlbKO 

3TI/1, npoqeccbi mvieroT onpeAeneHHoe BnnflHue Ha napannenbHbie Bcenennbie — a i/iivieHHO, co3flaK)T 
TpaHeBceneHCKyK) CTpyKTypy, ynoflo5nafl BceneHHbie flpyr flpyry. Korfla, oflHa>Kflbi, Mbi noMwieM p,ejan]A 
3Toro BJiMflHua, B03M0>KH0, Mbi cyMseM onpeflefiMTb SHaHne, aflanTaui/iK), TBopnecKne cnoco6HOCTH m 

3BOnK)14MK) Ha OCHOBe CXOflMMOCTM BCeJieHHblX. 

Korfla a «pa3birpbiBaK3 napaflOKC», b KOHqe KOH140B, b o^hom BceneHHOM cymecTByeT flBe kohmm 
Mena, a b APyroM — hm oflHoPi. 05Lnee npaBuno coctomt b tom, hto nocne Toro, KaK npoi/iaomno 
nyTemecTBi/ie bo BpeMenn, o5LMee KonnnecTBO kormm Mens, noflCHHTaHHoe bo Bcex BceneHHbix, He 
i/i3MeHaeTca. Tohho TaK >Ke o6biHHbie 3aKOHbi coxpaneHna Maccbi, 3HeprnM nnn flpyri/ix c|3M3HHecKi/ix 
BennHMH ocTatoTca ncTUHMbiMn flna Bcero MynbTMBepca b uenoM, xoTa MoryT n He 6biTb ncTMHHbiMn b 
KaKOM-TO oflHOM BcenoHHOM. OflHaKo; He cymecTByeT saKona coxpaneHi/ifl 3HaHMfl. 06naflaHMe ManinHOM 
BpeivieHM o6ecneHMno 6bi naivi flocTyn k SHannK) na coBepiueHHO HOBoro ncTOHHUKa, a HMeHHO, 
TBopnecKi/ix cnoco6HOCTeM pa3yMa b flpyrux BceneHHbix. Pa3yM APyrux BceneHHbix TaK>Ke Mor 5bi 
nonynaTb 3HaHne ot nac, no3TOMy mo>kho 5bmo 6bi b o6meM CMbicne roBopnTb o «ToproBne» shshmbm 

— a B fleMCTBMTenbHOCTM, o ToproBne npeflMOTaMU, peanM3yiomMMM anaHne — Me>Kfly MHO>KecTBOM 
BceneHHbix. Ho 3Ty aHanormo Henb3fl BocnpuHUMaTb cnmuKOM 6yKBanbH0. MynbTMBepc HHKorfla ne 
6yfleT CBo5oflHOM ToproBoPi 30hoi?i, noTOMy hto 3aK0Hbi KBaHTOBoPi MexaHMKM HanaraioT >KecTKMe 
orpannHeHMfl na to, KaKne chumkh mo>kho coefli/iHUTb c KaKHMH. Bo-nepBbix, flBe Bcenennbie 
coeAUHflKDTCfl TonbKO B TOT MOMeHT, KOffla OHH flBnaK3TCfl nfleHTUHHbiMn: caMO coeflMHeHne nopo>KflaeT 
Hanano mx pacxoKfleHnn. M TonbKO, Korfla 3tm pa3nMHMa HaKonnnncb, n b oahom BceneHHOw 6bino 
co3AaHO HOBoe 3HaHMe m OTnpaBneHO o5paTHO bo BpoMeHU b APyryio BceneHHyio, Mbi Mornn 6bi 
nonyHMTb SHaHne, KOToporo eme HeT b Hamew BceneHHOM. 

Bonee TOHHbiPi cnoco6 flyMaTb o «ToproBne» SHaHneM Me>Kfly BceneHHbiMn — flyMaTb o Bcex Haiui/ix 
npoqeccax, co3flaioLni/ix 3HaHMe, o BcePi HaujePi KynbType m i4i/iBnnM3ai4m/i m o Bcex MbicnuTenbHbix 
npoqeccax b pa3yMe Ka>Kfloro i/iHflUBUflyyMa, a b flePicTBMTenbHOCTM, m 060 Bcew 3Bonioi4MOHMpyiomeM 
6Mocct3epe KaK o ruraHTCKOM ebNucneHuu. Bee 3to BMecTe BbinonHaeT caMOMOTMBupoBaHHyio, 
caMoo6pa3yK)myiocfl KOMnbioTepHyio nporpaMMy. KoHKpeTHee, KaK a y>Ke ynoMUHan, 3to nporpaiviMa 
BnpTyanbHOM peanbHOCTH b npoqecce nepeAann Bcero cymecTBOBaHUfl co Bce yBennHUBaromePicfl 
TOHHOCTbK). B APyrux BcenoHMbix ecTb flpyrne Bepcm/i 3Toro renepaTopa BnpTyanbHOM peanbHOCTn: 
HeKOTopbie — nfleHTMHHbi HameMy, APyrne — BecbMa OTnuHHbi ot Hero. Ecnn 5bi y TaKoro renepaTopa 
BnpTyanbHOM peanbHOCTH 6bin flocTyn k Mami/iHe BpeMOHi/i, oh CMor 6bi nonynnTb neKOTopbie 
peaynbTaTbi BbiHucneHUM, BbinonHeHHbix ero flBOMHUKaMU m flpyrux BceneHHbix, nacTonbKO, nacKonbKO 
3aKOHbi ctDi/i3HKM no3Bonnnn 5bi Heo6xofli/iMbiM BsanMHbiM o5MeH MHctDopMaMnePi. Ka>Kflbm OTpeaoK 
3HaHMa, nonynaeMbiM m MamnHbi BpeMOHn, 6yfleT i/iMOTb aBTopa rfle-TO b MynbTHBepce, ho oh MO>KeT 
npunecTM nonb3y HecKa3aHHOMy KonnnecTBy pa3nnHHbix BceneHHbix. TaKUM o5pa30M, MamnHa BpeMenn 

— 3T0 BbNMcnHTenbHbiM pecypc, no3BonaH3mMM ocymecTBi/iTb onpeflenennbie Tunbi BbNucnenuM c 
ropa3flo 6onbiueM 3c|3c|3eKTMBHOCTbK), HeM MX Mor 6bi ocymecTBi/iTb nio6oM MHflUBMflyanbHbiPi 
KOMnbKJTep. MaiuMHa BpoMenn flocTi/iraeT TaKOM BbicoKOM 3c|3c|3eKTMBHOCTM, 3ctDc|3eKTMBHO pa3flenflfl 
BbNMcni/iTenbHyio pa6oTy Me>Kfly cbommm KonnflMH b paannHHbix BceneHHbix. 

B OTcyTCTBue Mami/iHbi BpeMenn BsanMHbm o6MeH MHc|3opMai4MeM Me>Kfly BcenennbiMn hmhto>kho 
Man, noTOMy hto 3aK0Hbi c|3M3mki/i npeflCKasbiBaioT b 3tom cnynae OMenb ManenbKuPi cnyHaMHbm KOHTaKT 
Me>Kfly HMMM. B xopoiueM npM6nM>KeHi/in 3HaHMe, co3flaHHoe b oahom Ha6ope MfleHTUHHbix chmmkob, 
flocTuraeT OTHOcnTenbHO neMHorux APyrux chmmkob, a mmohho, Tex, KOTopbie cnoKOHbi b 
npocTpaHCTBa-BpeMena k 6yAyiMeMy ncxoflHbix chmmkob. Ho 3to TonbKO npM6nM>KeHMe. ?lBneHMJi 
MHTepc|DepeHi4Mi/i — 3to pe3ynbTaT cnynawHoro KOHTaKTa Me>Kfly coceflHUMn BceneHHbiMH. B rnaBe 9 Mbi 
Bi/ifleni/i, HTO fla>Ke 3tot Mi/iKpocKonnnecKUM ypoBenb KOHTaKTa mo>kho i/icnonb30BaTb flnn o6MeHa 
Ba>KH0i?i, none3HOM flna BbiHi/icnenuM MHc|DopMai4i/ieM Me>Kfly BcenennbiMH. 

M3yHeHMe nyTeiuecTBua bo BpeMeni/i npeflocTaBnaeT none fleaTenbHOCTH — xota b nacToamee 
BpeMfl TonbKO TeopeTunecKoe MbicneHHO-3KcnepMMeHTanbHoe none fleflTenbHOCTH — na KOTopoM Mbi 
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BMflMM KpynHO 0603HaHeHHbie HeKOTOpbie M3 CBflSePi Me>Kfly leiVI, HTO a HaSblBBK) «HeTbipbMfl OCHOBHblMH 

Hi/iTflMi/i». Bee HeTbipe hmtm nrpaHDT Ba>KHyK) ponb b o6"bacHeHi/iM nyTeiuecTBi/ifl bo BpeivieHi/i. IV!o>KeT 
5biTb, oflHa>KAbi nyreujecTBue bo BpeivieHM 5yfleT AOCTumyTO, a MO>KeT, m hot. Ho ecjin 5yfleT, to oho 
He flon>KHO noTpe6oBaTb cjDyHflaMeHTajibHoro M3MeHeHi/ifl b MnpoBoaapeHnn, no KpawneM wiepe, flna lex, 
KTO B o6meM CMbicjie pasflenaeT MnpoBoaapeHne, npeAno>KeHHoe mhom b 3tom KHure. Bee CBnan, 
KOTopbie nyreLuecTBue bo BpeivieHM Morno 6bi ycTanoBHTb Me>Kfly npomnbiM m 6yAyiMm\/i, noHSTHbi m 
HenapaflOKcanbHbi. I/I Bce CBaan, KOTopbie Momn 6bi eiviy noHaflo6MTbca Me>Kfly, na nepBbiPi Bsmafl, 
HecBfl3aHHbiMi/i o6jiacTflMM 3HaHMfl TaK nnn MHane y>Ke ecTb. 



TepMHHOJIOrHH. 

nyTemecTBMe bo speivieHM — aroro HaaBannfl fleMCTBurenbHo 3acny>KMBaeT TonbKo nyreLuecTBue b 
npoLUJioe. 

B npomnoe — npn nyreujecTBHn b npoiunoe nyreLuecTBeHHUK omymaer oflHH m tot >Ke momoht kbk 
onpeflenaeivibiM BHeiuHMMM MacaMU m KaneHflapniviM 6onee mom oflHa>Kflbi b cy6'beKTMBH0M 
nocneflOBaTenbHOCTM. 

B 6yAyu4ee — npn nyTemecTBHn b 6yflymee nyTeiuecTBeHHMK flocTuraoT 6onee noaflnero MOMOHTa 
B 5onee KopoTKoe cy6'beKTMBHoe BpeMfl, mom to, KOTopoe onpeflenaeTCfl BHeLUHi/iMi/i MacaMi/i m 
KaneHflapflMM. 

MauJMHa BpeMeHU — cjDManMecKMM o6"beKT, KOTopbm p,aej nonbsoBaTenio B03M0>KH0CTb 
nyTeiuecTBMfl b npomnoe. Jlyniue flyiviaTb o hom kbk o MecTe i/inn nyTH, mom KaK 06 annapaTe. 

riapaAOKC nyTeiuecTBM;! bo BpeMeHM — na nepBbiPi Bsmafl HeB03MO>KHafl cuTyaMna, KOTopyio Mor 
5bi cosflaTb nyTeiiiecTBeHHUK bo BpeivieHM, ecnn 5bi nyTemecTBue bo BpeivieHM 6bmo bo3ivio>kho. 

riapaAOKC p,enyuiKV\ — napaflOKC, npw KOTopoM nenoBeK OTnpaBnneTca b npoiunoe m 3aTeM MeiuaeT 
ce6e cflenaTb 3to. 

riapaAOKc 3HaHM;i — napaflOKc, npn KOTopoM 3HaHMe co3flaeTca m Himero, Hepe3 nyTeniecTBue bo 
BpeMeHM. 



Pe3H)Me. 

nyTeiuecTBMe bo BpeivieHM, bo3ivio>kho, 5yfleT oflHa>Kflbi flocTMrnyTO a bo3ivio>kho, m hot, ho oho ho 
napaflOKcanbHO. EcnM nenoBOK OTnpaBnaeTca b npomnoe, oh coxpaHJieT o6bNHyio CBo5ofly aomctbmm, 
HO, B o6meM cnynae b Konqe nonaflaoT b npomnoe APyroM BcenennoM. M3y>HeHMe nyTemecTBMfl bo 
BpeMeHM — 3T0 o6nacTb TeopeTMHecKoro M3yHeHMfl, b KOTopoM Ba>KHbi Bce HOTbipe ocHOBHbie hmtm: 
KBaHTOBafl MexaHMKa, c ee napannenbHbiMM BcenennbiMM m KBaHTOBOM KOHLienqMeM BpeMOHM; TeopMfi 
BbNMcneHMa M3-3a CBfl3M Me>Kfly BMpTyanbHOM peanbHOCTbK) m nyTemecTBMOM bo BpeivieHM m M3-3a Toro, 
HTO OTnMHMTenbHbie oco6eHHOCTM nyTemecTBMfl bo BpeivieHM mo>kho MccneflOBaTb KaK HOBbie cnoco6bi 
BbNMcneHMa; anMCTeMonorMfl m TeopMfl OBonioMMM M3-3a CBa3eM, KOTopbie ohm nanaraioT na cnoco6 
noflBneHMfl 3HaHMfl. 

HeTbipe ocHOBHbie hmtm CBfl3aHbi ne TonbKO KaK nacTb CTpyKTypbi peanbHOCTM, ohm TaK>Ke ABnaioTcn 
3aMeHaTenbHbiiviM napannenniviM Me>Kfly HOTbipbMJi o6nacTflMM 3HaHMfl KaK TaKOBoro. Bce HOTbipe 

OCHOBHblX HMTM MMeiOT Heo6blHHblM CTaTyC, KOTOpbIM 3aKnK)>HaeTCfl B TOM, HTO 6onbmMHCTBO niofleM, 

paSoTaiomMX b 3tmx o6nacTflx, OAHOBpeMOHHO npMHMMaKjT M OTBepraiOT mx, nonaraKjTca na hmx m ne 

BepflT MM. 



FjiaBa 13. Hexwpe hhth. 

lilMpoKO pacnpocTpanen cneflyiomMM CTepeoTMn Haynnoro npouecca: MonoflOM HOBaTop-MfleanMCT, 
npoTMBOCTOflLMMM 3aK0CHenbiM nioflaM m3 HayHHoro «MCT36nMmMeHTa». 3tm 3aKOCHenbie nioAM, 

OrpaHMHeHHbie yfl06H0M TpaflMMMOHHOCTblO, KOTOpyiO OHM 3aLHMmaiOT M nnOHHMKaMM KOTOpOM flBnatOTCfl, 

npMxoflST B JipocTb M3-3a nio6oro Bbi30Ba, 6pomeHHoro ePi. Ohm BeflyT ce6a HepaqMOHanbHO. Ohm 
0TKa3biBaioTCfl npMcnymMBaTbCfl k kpmtmko, BCTynaTb b cnop MnM npMHMMaTb CBMfleTenbCTBO m 
nbiTaioTCfl noflaBMTb MflOM HOBaTopa. 
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3tot ciepeoTun 6bm BoasefleH b panr c|3Mnococ|3MH Tombcom KyHOM, asTopoM BnnnTenbHOM khi/itm 
The Structure of Scientific Revolutions^". B cooTBeTCTBHn c KyHOM, HayHHbm MCT36nMLUMeHT 
onpeflenaeicfl sepoM era HnenoB b Ha5op o5Lnenpi/iHflTbix reopuM, KOTopbie BMecre cf^opivii/ipyKDT mm- 
poB033peHi/ie, nnn napaduzmy. ilapaflMrivia — 3to ncuxonori/iHecKUM n TeopernHecKUM annapar, Ha 
ocHose KOToporo ero npMBep>KeHi4bi Ha6nK)flaK3T m o6"bflCHaK)T Bce, hto npucyTCTByer b mx onbire. 
(TaioKe MO>KHO roBopmb o napaflnrivie b npeflenax nK)6oM caMOflocTaroHHOM o6nacTM SHaHUfl, Hanpn- 
Mep, B c|DH3MKe). Ctout TonbKO KaKOMy-TO Ha6jiK)fleHMKD Hapymi/iTb Ba>KHyK) napaflnriviy, ee 
npMBep>KeHi4bi npocTO nepecTaroT BUfleib 3to HapymeHne. CTOJiKHyBiuncb co CBUflerenbCTBOM aroro 
HapymeHMfl, ohm o6fl3aHbi paccMaipMBaTb ero kbk «aHOManMK3», aKcnepmvieHTanbHyK) 0LiJi/i6Ky, o5i\/iaH 
— KaK Bce, HTO no3BonMT MM noAAep>KMBaTb napaflMriviy HehapymeHHOM. TaKMM o6pa30M, Kyn CHMTaei, 

HTO HayHHafl UehHOCTb OTKpblTOCTM KpMTMKe M 3KCnepMMeHTanbH0CTM npM npMHaiMM TeopMM, a TaioKe 

HayHHbie Meroflbi aKcnepMMeHTajibHOM npoBepKM m otkbs ot oGmenpMHflTbix leopMM nocne mx 
onpoBep>KeHMfl, — aio, rnaBHbiM o6pa30i\/i, MMcjDbi, KOTopbie nenoBeK ne CMor 6bi pa3birpaTb, MMea fleno 
c nK)6oM Ba>KHOM HayHHOM npo6neMOM. 

Kyn npMHMMaei, hto flnn neeayKHbix HayHHbix npo6neM fleMciBMienbHO MMeei MecTO hbhto, noxo>Kee 
Ha HayHHbiM npoqecc (kbk a o6pMCOBan b rnaBe 3). fleno b tom, hto oh BepMT, hto nayKa pa3BMBaeTC5R 
nepeMeHHbiMM anoxaMw: ecTb «HopMajibHafl HayKa» v\ ecTb «peBonK)i4MOHHafl HayKa». B anoxy 
HopManbHOM HayKH rohtm Bce ynehbie Bepar b o6menpMHflTbie c|3yHflaMeHTanbHbie leopuM m m30 Bcex 
CMn nbiraioTca npi/icnoco6MTb Bce cbom Ha6nK)fleHMa m BcnoMoraTenbhbie reopMM nofl aiy napaflMriviy. 
Mx i/iccneflOBahi/ie coctomt b tom, HTo6bi cornacoBaTb HepemenHbie Bonpocbi ycoBepiueHCTBOBaTb 
npaKTMHecKoe npuMeneHMe reopMM, CMCTeMaTM3MpoBaTb, nepecjaopMyjiMpoBarb m cornacoBaTb. Mto 
Kacaeicfl npMMeneHMfl, ohm Bnonne Moryr Mcnonb30BaTb Meroflbi, KOTopbie flBnawTCfl naynnbiMM b 
nonnepMancKOM CMbicne, ho ohm HMKorfla ne OTKpoioT HMHero c|3yHflaMeHTanbHoro, noTOMy hto ohm 
HMKorfla He MccneflyioT HMHero c|3yHflaMeHTanbHoro. SareM Heo>KMflaHHO noflBnaioTca necKoribKO 
Monoflbix CMyibflHOB, OTpMLiaioLflMX HeKOTopbie c|3yHflaMeHTanbHbie flOKTpMHbi cyiflecTByioLfleM napaflMr- 
Mbi. 3to He HacToainaa Haynnafl kpmtmkb, nocKonbKy caMM CMyTbflHbi He noflMMHawTCfl 3flpaB0My 
CMbicny. llpocTO ohm cmotpat na MMp na ochobo hobom, ornMHHOM napaflMrMbi. KaK ohm npMiunM k 3tom 
napaflMrMe? flaBnoHMe HaKonnennbix csMflerenbCTB m rpy6ocTb onpaBflaHMM crapoM napaflMrMbi, b 
KOHqe KOH140B, npMBeriM mx k hobom. (flocTaioHHO cnpaseflnMBO, xota m rpyflHO noHJiTb, kbk nenoBeK 
MO>KeT ycTynMTb flaBnoHMK) b BMfle CBMfleTenbCTBa, KOTopoe oh, b cooTBeTCTBMM c rMnoTe30M, ne 
BMflMT). KaK 6bi TO HM 6bmo, HaHMHaeicfl anoxa «peBonioMMOHHOM» nayKM. BonbiuMHCTBO, KOTopoe see 
eifle nbiTaeicfl 3aHMMaTbca «HopManbHOM» nayKOM b paMKax ciapoM napaflMrMbi, cpa>KaeTCfl, Mcnonb3yfl 
nK)6bie cpeflCTBa, — Memaa ny5nMKaMMaM, CMeiflafl epeiMKOB c aKafleMMHecKMX nocTOB m t. fl. EpeiMKM 
yMyflpaioTca naMTM cnoco6bi ny6nMKai4MM cbomx rpyflOB, ohm BbicMeMBatoT 3aK0CHenbix ynenbix m 
nbiraioTCfl npoHMKHyrb bo BJiMflTejibHbie opraHM3ai4MM. 05"bacHMTenbHaa cnoco6HOCTb hobom 
napaflMrMbi, na ee co6cTBeHHOM fl3biKe (m6o na fl3biKe crapoM napaflMrMbi ee o6tflCHeHMa Ka>KyTC5q 
cyMac5poflHbiMM m HeyGeflMieJibHbiMM), npMBneKaei hobmhkob m3 pnflOB Monoflbix, CBo6oflHbix ot 
o6fl3aTenbCTB ynenbix. B o5omx narepax Moryr 5biTb m fle3epTMpbi. HeKOTopbie m3 3aK0CHenbix ynenbix 
yMMpaioT. B KoneHHOM MTore, oflna m3 CTopoH no6e>KflaeT. Ecjim no6e>KflaK)T epeiMKM, ohm CTaHOBaTcn 
HOBbiM HayHHbiM MCT36nMiuMeHTOM M TaK>Ke cneno saiflMLflaKJT cboio HOByK) napaflMrMy, kbk ciapbiM 

MCT35nMlUMeHT 3aLUMlflaJl CBOK); eCHM epOTMKM npOMrpblBaiOT, OHM CTaHOBflTCa CHOCKOM B MCTOpMM 

HayKM. B nK)6oM cnynae, BnocneflCTBMM npoflon>KaeTca «HopManbHafl» nayKa. 

Sra TOHKa speHwa Kyna OTHOCMTenbHO naynnoro npoLiecca Ka>KeTca ecTecTBeHHOM MHorMM nroflaM. 
Ha nepBbiM B3rnafl, ona o5tflCHfleT noBTopflioLflMecfl pe3KMe nepoMOHbi, KOTopbie nayKa HaBa3biBaeT 
coBpeMeHHOMy MbimneHMio, na fl3biKe noBceflHOBHbix HenoBenecKMX KanecTB m MMnynbcoB, 3HaK0Mbix 
BceM HaM: yKopoHMBiuMxca npeflpaccyflKOB m npefly6e>KfleHMM, He>KejiaHMa BMflOTb CBMfleTenbCTB cbomx 
01UM60K, noflaBneHMfl necornacMa 3aK0HHbiMM MHiepecaMM, >KenaHMfl cnoKOMHOM >km3hm m t. fl. I/I b 
onnosMMMM BceMy aroMy: HenoKopnocib MonoflocTM, noMCKM H0BM3Hbi, paflocTb HapymeHMa 3anpeTOB m 
5opb6a 3a BJiacTb. B Mfleax Kyna npMsneKaei eifle oflHo: oh ciasMT ynenbix na mocto. Ohm 6onbiue ne 
Moryi oetflBJiflTb ce5fl 6naropoflHbiMM MCKarenaMM mctmhw, Mcnojib3yK)iflMMM pauMOHanbHbie Meioflbi 
rMnoiesbi, kpmtmkm m aKcnepMMOHTanbHOM npoBepKM flna peiueHMfl 3aflaH m co3flaHMa caMbix JiyHiuMX 
o5"bflCHeHMM B MMpe. Kyn OTKpbiBaer, hto ynenbie — Bcero riMLUb KOMaHflbi-conepHMKM, KOTopbie MrpaioT 
B 6ecK0HeHHbie Mrpbi 3a npaBO KOHTpona leppMTopMM. 

Mflea caMOM napaflMrMbi HeMCKnKJHMiejibHa. IVIbi fleMCTBMTenbHO Ha5nK)flaeM m noHMMaoM MMp c 
noMOLflbK) Ha6opa leopMM, KOTopbiM M cocTaBJiaeT napaflMrMy. Ho Kyn oiuM6aeTCfl, CHMTaa, hto 
npMBep>KeHHOCTb napaflMrMe MemaeT nenoBeKy BMflOTb flocTOMHCTBa flpyroM napaflMrMbi, mjim 
npenflTCTByoT CMene napaflMrM, mjim na caMOM flene MemaeT HenoseKy nonaTb flBe napaflMrMbi 
oflHOBpeMOHHO. (flfifl o6cy>KfleHMfl 6onee lumpokmx nocneflCTBMM 3tom 0LiJM6KM cm. Trte Mytli of tine 



«CTpyKTypa HayHHbix peBonKJUnMw. 
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Framework^^ ilonnepa). BepoflTHO, Bcerfla cymecTByer onacHOCTb Toro, hto Mbi MO>KeM HeAooueHHTb 
nnn noriHOCTbK) ynycTHTb oetflCHHTenbHyio cnoco6HOCTb hobom cjDyHflaMeHTanbHOM leopm/i, onenmaa 
ee Ha KOHMeniyanbHOM ocHOBe crapoM leopnn. Ho 3to Bcero nmub onacHOCTb, i/i ee mo>kho M36e>KaTb 
npn flocTaioHHOM BHUMaienbHOCTM M MHienneKTyanbHOM uenocTHOCTH. 

TaioKe MCTMHHO M TO, HTO JiioAH, BKTiKJHafl yHeHbix, M oco6eHHO Te, KTO saHUMaeT Ba>KHoe nono>KeHMe, 
flewcTBHTenbHO CTpeiviflTCfl npMflep>Ki/iBaTbcn o6LMenpMHflToro o6pa3a fleMCTBUM, m MoryT c 
noAoapoHneM OTHecTucb k HOBbiM i/ifleaivi, nocKonbKy BecbMa yflo5HO nyBCTByioT ce6a co CTapbiMH. 
Hi/iKTO He MO>KeT aaflBMTb, HTO Bce yneHbie b paBHOM CTenenn CKpynynesHO paMHOHanbHbi b cbomx 
cy>KfleHMax 06 nfleax. HeonpaBflaHhaa noanbHOCTb no OTHOiueHMK) k napaflnriviaM flewcTBHTenbHO 
saHacTyK) JiBnaeTCfl npuHUHOM npoTMBopenuM b nayKe, KaK i/i Besfle. Ho ecnn paccMOTpeTb TeopnK) Kyna 
KaK onucaHne uni/i aHanna HayHHoro npoLiecca, Mbi yBUflUM ee poKOByro 0LiJM5Ky. 3Ta Teopi/ia o6"bflCHaeT 
nocnedoeamenbHbiu nepexob ot oahom napaflnrivibi k flpyroM Ha ocHOBe coi4Monori/in nnn ncuxonornn, 
npeABapnTOJibHO ne ocTaHaBnuBancb na o6"beKTMBHbix flocToi/iHCTBax KOHKypupyioLni/ix o6"bacHeHMM. 
TeM He wienee, noKa nenoBeK ne noPiivieT nayKy KaK noncK o5tacHeHi/iM, tot cjDaKT, hto ona naxoflUT 
nocneflOBaTeJibHbie o6"bacHeHna, Ka>Kfloe cneAyiomee m KOTopbix oGteKTHBHO nynLue npeflbiflymero, 
ocTaheTCfl Heo6"bacHi/iMbiM. 

CneflOBaTenbHO, Kyn BbiHy>KAeH peiuMTenbHO OTpuqaTb, hto cneflyKDiMi/ie flpyr aa APyrowi HayHHbie 
o6"bacHeHna oGteKTHBHO coBepiueHCTBOBani/icb, nnn hto 3to ycoBepiueHCTBOBaHHe bo3mo>kho, xots 5bi 
B npuHui/ine: 

«... ecTb [3Tan], KOTopbiPi xoTenn 6bi npuHSTb MHorne ct3Mnoco4)bi HayKH m KOTopbiM a OTKasbiBaKDCb 
npuHMMaTb. Ohm xotat cpaBHi/iBaTb Teopi/in KaK npeflCTaBneHna npupoflbi, KaK yTBep>KAeHna o tom, «hto 
fleMCTBMTenbHO cymecTByeT». ilpuHmviaa, hto hm oflna Teopua m ncTopi/iHecKow napbi ne flBnaeTcn 

MCTMHHOM, OHM, TOM HO MOHOe, MmyT CMblCn, B KOTOpOM nOCTieflHflfl TOOpMfl aBTlfleTCa JiyHlUMM 

npM6nM>KeHMeM k mctmho. f1 CHMTato, hto HMHsro noflo6Horo hbmtm hbt bo3mo>khoctm». (JlaKaToc m 
IVlacrpeMB (pefl.). Criticism and tine Growtii of Knowledge^^ CTp. 265) 

TaKMM 06pa30M, pOCT 06"beKTMBH0r0 HayHHOrO SnaHMa HeB03M0>KH0 06"bflCHMTb C nOMOmbK) KapTMHbl 

Kyna. HMHero xopoiuero hst b tom, HTo6bi npMTBopflTbcn, hto cneflyioLUMe flpyr sa flpyroM o6"bacHeHMn 
nyniue TonbKO na ochobo cboom co5cTBeHHOM napaflMrwibi. CymecTByioT oetoKTMBHbie paariMHMn. IVIbi 
MO>KeM noTaTb, Torfla KaK 6onbiuyK3 nacTb mctopmm HenoBSHecTBa nioflM MorriM TonbKO MOHTaTb o5 
3T0M. flpsBHMe JiioflM HO 6bmM 6bi cjienbi k flSMCTBeHHOCTM HaiuMX nsTaTenbHbix annapaTOB TonbKO 
noTOMy, HTO, MMOfl CBOHD napaflMfiviy, ohm hb CMorriM 6bi noHATb npMHMMn mx pa6oTbi. ripMHMHa Toro, 
noneiviy Mbi MO>KeM nsTaTb, coctomt b tom, hto Mbi noHMMaoM, «hto ASMCTBMTejibHO cyLnecTByeT», 
flocTaTOHHO xopoLuo, HTo6bi oocTpoMTb neTaTsnbHbie annapaTbi. npMHMHa Toro, noHSMy flpsBHMe hb 

MOmM CAenaTb 3T0, B tom, hto mx nOHMMaHMB 6bmO 06"bBKTMBH0 xy>K6 HaLUBro. 

EcriM npMBMTb pBanbHOCTb o6"beKTMBHoro nayHHoro nporpBcca tbopmm Kyna, to ona 6yflBT oananaTb, 

HTO BOB 6peMfl CjDyHAaMBHTanbHOrO HOBaTOpCTBa HBCyT HBCKOnbKO MKOHOBopHBCKMX reHMBB. 

OcTaBiuaflCfl nacTb HayHHoro o5LHBCTBa McnonbsyBT mx, ho b Ba>KHbix Bonpocax TonbKO npenaTCTByBT 
pocTy 3HaHMa. 3tot poMaHTMHBCKMM Bsmafl (KOTopbiM HacTO BbiflBMraioT HBsaBMCMMO OT MflBM KyHa) 

TaK>KB HB COOTBBTCTByBT flBMCTBMTBJlbHOCTM. flBMCTBMTBJIbHO 6bmM TBHMM, KOTOpblB B OflMHOHKy 

coBBpiuanM pBBonioMMM B MBTibix HayKax: 0 HecKonbKMX y>KB ynoMMHan b 3tom khmfb — 3to TanMnsM. 

HbHDTOH, OapaflBM, flapBMH, 3MHIUTBMH, rBflBJIb. TbKjpMHr. Ho B MBTIOM, 3TM JIIOflM yMyflpsnMCb 

pa5oTaTb, ny6nMK0BaTb cbom Tpyflbi m saBOBBbiBaTb npMSHaHMe, HecMompfi Ha HBM36e>KHoe 

npOTMBOCTOaHMB yBfl3LUMX B rpflSM M CJiy>KMT6JlBM BpBMBHM. (FariMnBO 6bm CnOMTlBH, HO HB yHBHblMM- 
COnopHMKaMM). M HBCMOTpn Ha TO, HTO 5onblUMHCTBO M3 HMX CTaJIKMBanMCb c HepaqMOHanbHOM 
OnnOSMMMBM, KapbBpa hm OflHOrO M3 HMX hb COOTBBTCTBOBana CTBpBOTMny «MKOH05opLia npOTMB 
HayHHOrO MCT35nMLUMBHTa». BonbLUMHCTBO M3 HMX M3BneKanM BbirOfly M nOflflBp>KKy M3 CBOMX 
BSaMMOflBMCTBMM C yHBHbIMM, nOflflBp>KMBaBlUMMM npBflbiflymyKD HapaflMfMy. 

l/lHorfla o5Hapy>KMBaK), hto npMHMMaio CTopony MBHbiuMHCTBa b c|3yHflaMBHTanbHbix naynnbix 
npoTMBopBHMax. Ho HMKorfla HB CTariKMBanca c hbm-jimGo, noflo5HbiM CMTyauMM Kyna. Kohbhho, KaK n 
y>KB CKa3an, 6ojibLuafl nacTb nayHHoro o5LHBCTBa hb BCBrfla nacToribKO OTKpbiTa kpmtmkb, nacKoribKO ona 
flon>KHa 5biTb OTKpbiTa bm b MflBane. Tbm hb mbhbb, CTBnBHb, b KOTopoM ona npMflBp>KMBaBTcn 

«flOn>KHOM HayHHOM npaKTMKM» npM npOBBflBHMM HayHHblX MCCJIBAOBaHMM, — 3T0 HBHTO 3aMBHaTBnbH06. 
CtOMT TOJlbKO nOCBTMTb MCCJlBflOBaTBTIbCKMM CBMMHap B nK)60M C|3yHflaM6HTanbHOM 05naCTM «TOHHblX» 

HayK, HTo6bi yBMflBTb, HacKonbKO OTTiMHaBTCfl noBBflBHMB uccfiedoeameneu ot o6biHHoro noBBflBHMn 

TIKJflBM. MTaK, Mbi BMflMM, KaK 3pyAHpOBaHHblM npOCjDBCCOp, npM3HaHHblM BBflyU^MM 3KCnepT0M B CBOBM 

o6nacTM, npoBOflMT CBMMHap. CBMMHapcKan ayAHTopMa nojina tikdabm m3 Ka>Kfloro panra MepapxMM 

aKaflBMMHBCKOrO MCCJIBflOBaHMfl: OT aCHMpaHTOB, KOTOpbie n03HaK0MMnMCb C 3T0M 06naCTbK) TOnbKO 

«MMct) CTpyKTypbi» 

«KpMTMKa M pOCT 3HaHMfl» 
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HecKOJibKO Heflenb nasap,, flo flpyrux npoc|DeccopoB, aBTopmeT KOTopbix conepHUHaei c aBTopmeTOM 
opaiopa. AKafleMnnecKaa nepapxna — 3to aaMbicnoBarafl BnacTHaa crpyKiypa, rfle Kapbepa, snuaHi/ie 
M penyTai4i/ifl nenoBeKa nocTO^HHO noflBeprawTca pi/icKy, KaK b pa6oHeM KaGnHere, laK n b sane 
saceflaHMM. OflHaKO noKa nflei cewmap, flna Ha5nK3flaTenfl MO>KeT OKaaaibCfl flocTaioHHO cno>KHbiM 
onpeflennTb nono>KeHi/ie yHacTHUKOB. CaivibiM MonoflOM acni/ipaHT cnpaninBaeT: «BaLue rpeibe 
ypaBHeHne flewcTBHTenbHO cneflyer 1/13 BToporo? 9] ysepen, hto Henbsa npeHe5peHb leivi HnenoM, 
KOTopbiM npeHeGpemn Bbi». npoc|3eccop ysepen, hto 3tmm HneHOM mo>kho npeHe6peHb m hto CTyflOHT 
flenaoT OLUM5oHHoe cy>KfleHMe, KOTopoe ho cflenaji 6bi 6onee onbiTHbiM HenoBOK. MTaK, hto >Ke 
npoMcxoflMT flajibLue? 

B aHajiornHHoPi cuTyaMMH o6jiaflaK)mMM BnacTbio masHbiM ncnoJiHUTenb, AsnoBOMy cy>KfleHMK) 
KOToporo npoTMBopeHMT HOBMHOK, MOf 6bi CKasaTb: «nocnyiuaMTe, a cflenan 5onbiue noAo5Hbix 
cy>KfleHMM, HOM Bbi ctsnn ropflHMX o6eflOB. Ecnn a roBopK), hto 3to pa6oTaeT, ananuT, 3to pa6oTaeT». 
Ba>KHbiM noJiMTMK B OTBBT Ha KpMTMKy Hei/i3BecTHoro, HO aM6ni4H03Horo napTMMHoro pa6oHero wior 6bi 
CKaaaTb: «Bbi na Hbew CTopoHe?» fla>Ke Ham npocfjeccop, ewe uccnedoeamenbCKoao KOHirieKcma 
(cKa>KeM, Hi/iTafl neKunK) CTyfleHTawi), Bnojine wior 5bi CBo6oflHO OTBOTHTb: «CHaHana HayHHTecb xoflHTb, 
a y>K noTOM 6eraMTe. ilpoHTUTe yHe6HMK, a noKa hs TpaTbTe hh CBoe Bpewia, hm HaLue». Ho na 
MccneflOBaTenbCKOM ceMMHape TaKoPi otbot na Kpi/iTHKy BbisBan 6bi BoriHy CMymenm b ayflHTopm/i. 
JlK)fli/i OTsenn 5bi rnaaa m npnTBopi/ini/icb 5bi, hto ycepAHO naynaioT cbom aannci/i. noflBunncb 6bi 
yxMbiriKM M Kocbie Bamaflbi. Bee Gbinn 6bi moKupoBaHbi OTKposeHHOM HeyMecTHOCTbio TaKoro 

OTHOLUeHMfl. B n0fl05H0l?l CMTyaUMM B3blBaTb K aBTOpHTOTy (no KpaMHOM Mepe, OTKpblTO) npocTO 

Henpneivineivio, fla>Ke Korfla caivibm CTapLUUM yneHbrn bo bcom o5nacTM o6paLnaeTca k cawioMy 
MnaflLueMy. 

no3TOMy npoc|Deccop Bcepbea npuHniviaeT TOHKy apeHna CTyflOHTa m npuBOAUT KpaTKUM, ho 
aflSKBaTHbiM apryMSHT b aamnTy cnopnoro ypaBHSHna. npoc|3eccop m30 bcsx ci/in nbiTaoTca CKpbiTb CBoe 
pa3flpa>KeHMe 3tom kpmtmkom m TaKoro HUSKoro ncTOHHUKa. EonbLUUHcmeo BonpocoB m hh30b 6yfleT b 
c|3opMe KpnTMKM, KOTopafl, 5yflyHi/i o6ocHOBaHHOM, yivieHbLUMna 6bi nnn Boo5Lne yHMHTO>KMna 6bi 
MOHHOCTb pa6oTbi BcePi >ki/13hm npocjaeccopa. Ho noflBneHne cunbHoPi m pa3Hoo6pa3HOM kpmtmkm 
npuHSTbix MCTHH — oflha M3 npuHi/iH cewiMHapa. Ka>Kflbm CHUTaeT caMO co6om pa3yMeK)LMm\/icfl, hto 
i/icTMHa He oneBMflHa, m hto OHOBUflHoe ne o5fl3aTenbHO flon>KHO 6biTb mctmhom; 3tm nflen cneflyeT 
npuHSTb uni/i OTsepmyTb b cooTBeTCTBHn c mx coflep>KaHMeM, a ne c mx npoMcxo>KfleHMeM; hto 
BennHaMLUi/ie yivibi MoryT 0LUM6aTbCfl; i/i hto caivibie, na nepsbiM B3mflfl, TpuBnanbHbie B03pa>KeHMa MoryT 

0Ka3aTbCfl KHIOHOM K BOTlUKOMy HayHHOMy OTKpblTMIO. 

TaKMM o5pa30M, yHacTHUKH ceiviMHapa, noKa ohm 3aHflTbi nayKOM, BOflyT ce6fl c HaynnoM 
pai4i/ioHanbHOCTbK3. Ho bot ceiviMHap 3aKaHHMBaeTca. nocneflyeivi 3a rpynnoM b CTonoByio. HeivieAneHHO 
3aflBnfleT o ce6e HopwianbHoe HenoBeHecKoe noBeflenne b o5LnecTBe. K npoc|3eccopy OTHOcaTca c 
yBa>KeHMeM, oh cmamt 3a ctotiom BMecTe c nioflbMM, paBHbiMn eiviy no nono>KeHmo. HecKonbKO 
i/i36paHHbix M3 6onee hi/13kmx cnoeB TaioKe nonynnnn npuBunernio cuflOTb BMecTe c hum. BeceAa 
nepexoflMT na norofly, cnnoTHH nnn (oco6eHHo) aKafleMUHecKyio nonnTHKy. iloKa o6cy>KflaH3T 3tm 
npeAMOTbi, CHOBa noflBHTca Becb florMaTM3M m npeflpaccyflKH, ropflocTb m nonnbHOCTb, yrpo3bi m JiecTb 

06blHHblX B3am\/IOOTHOlUeHl/lPi, CBOMCTBeHHblX HiORaM B noflo6Hbix 05CT0flTenbCTBaX. Ho ecjiM CnyHMTCfl 

TaK, HTO 5ecefla BepHOTca k Tsivie ceMnnapa, ynsHbie MmoBSHHO CHOBa npespaTflTCfl b ynenbix. 
HaHMHaK)TCfl noMCKM oStacHeHMM, npaBST CBi/ifleTeiibCTBO m aprywioHT, m nono>KeHMe n\op,ev\ CTaHOBHTcn 
HecymecTBeHHbiM no xofly cnopa. Bo bcakom cnynae, TaKOB mom onbiT b tox o6nacTflx, rfle a pa5oTan. 

fla>Ke HecMOTpfl na to, hto mctopma KsaHTOBoPi TeopuM flaeT MHO>KecTBO npuMepoB HepaMHOHanbHOM 
CKTioHHOCTM yHeHbix K TOMy, HTO MO>KHO 6bmo 6bi Ha3BaTb «napaflMrMaMM», 6bmo 6bi cno>KHO naPiTM 
5onee HarnflflHbm npuMep, npoTHBopenamuM TeopuM Kyna o nocnedoeamenbHocmu napaflnrM. 
OTKpbiTue KBaHTOBOM ToopuM HocoMHeHHO 6bmo KOHqenTyanbHOM peBonioMMeM, bo3mo>kho, 
BennHaMLuew peBonroMneM co BpsMOH fanmieo, m, b caMOM flene, 5bmo HecKonbKO «3aK0CHenbix 
ynsHbiX)), KOTopbie TaK m ne npMHflJiM ee. OflnaKO rnaBHbie c|3i/irypbi c|3M3mki/i, SKnioHaa noHTW Bcex, Koro 

MO>KHO CHMTaTb HaCTbK) C|DM3MHeCKOrO MCT35nMlUMeHTa, 6bmM rOTOBbI HOMeflneHHO OTKa3aTbCa OT 

KnaccMHecKOM napaflwrMbi. Bee 6bieTpo npM3Hann, hto HOBan Teopua Tpe6yeT paflUKaiibHoro OTXofla ot 
KnaeeMHeeKOM KOHi4eni4i/in OTpyKTypbi peanbHOCTH. EflMHCTBenHbiPi cnop 3aKnK)Hajicfl b tom, KaKOM 
flon>KHa 6biTb HOBaa KOHMenqHa. Mepe3 HeKOTopoe speMJi c|dm3hk Hrnibc Bop m ero «KoneHrareHCKan 
LiJKona» ycTaHOBUJiM Hosyio TpaflUMHOHHOCTb. 3Ta HOBaa TpaflUMHOHHOCTb HHKorfla ne npuHi/iManacb 
flocTaTOHHO lunpoKO KdK OHUcaHue peanbHocmu, HTo6bi Ha3BaTb ee napaflnrMOM, xota 6onbiuMHCTBO 

C|3M3MKOB OTKpblTO Oflo5pflnM eO (3MHLUTeMH 6blJl BblflaiOLMI/IMCfl MCKTllOHeHHeM). YflMBHTenbHO, HO OHa He 

corjiaiuajiacb c yTBep>KfleHneM i/icthhhoctm hobom KBaHTOBOM Teopnn. HanpoTUB, ona KpnTHHecKH 
3aBi/icena ot no>KHOCTM KsaHTOBoPi Teopnn, no KpawHew Mepe, b tom cjDopMe, b KaKOM ona 6bma b to 
BpeMfl! B cooTBOTCTBi/in c «KoneHrareHCKOi?i MHTepnpeTai4i/ieM» ypaBHOHUfl KBaHTOsoM Teopnn 
npuMOHMMbi TonbKO K HeHa6nioflaeMbiM acnoKTaM c|DM3i/iHecK0i?i peanbhocTH. B momohtn Ha6nK)fleHMfl 
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HaHMHaeicfl ornnHHbiM npoqecc, KOTopbiM BKJiH3HaeT npjiMoe Baai/iMOflewcTBue Me>Kfly HenoBenecKUM 
co3HaHi/ieM 1/1 flpo6HoaTOMHOM c|di/13mkoi?i. OflHO KOHKpeTHoe cocToaHne co3HaHi/ifl CTaHOBi/iTca peanbHbiM, 
ocranbHbie — TOJibKO B03M0>KHbiMM. KoneHrareHCKan HHTepnpeTaMna i/i3no>KMna stot MHMMbiM npouecc 
TonbKO B o6mnx Heprax; 6onee noriHoe onucaHne CHmanocb 3aflaHeM 6yflymero nnn, bo3mo>kho, 
Haxofli/inocb 3a npeAenaiviM HenoBenecKoro noHUMaHMfl. Hto Kacaeicfl HeHa5nK)flaeMbix co6biTMM, 
MHTepnonnpyKJmux Me>Kfly co3HaTenbHbiMM Ha6nK)fleHi/iaMM, «6bmo Heno3BonMTenbHO cnpaiuMBaTb» o 
HMx! KaK c|3H3MKM, fla>Ke B pacuBei no3MTMBH3Ma n MHCTpyMeHTani/i3Ma, Momn npuHaib raKyio 
HecymecTBeHHyK) KOHCipyKMHK), KaK TpaflUMMOHHan Bepcua c|3yHflaMeHTanbH0M reopnn, ocTaercn 

BOnpOCOM Rna HCTOpHKOB. 

Her Heo6xoflm\/iocTM 3aHm\/iaTbca 3aMbicnoBaTbiMM fleianaiviM KoneHrareHCKOM MHTepnpeTai4i/iM, 
noTOMy HTO ee MOTHBaui/in 6bma, maBHbiM o6pa30M, HanpaBneHa na to, HTo5bi M36e>KaTb BbiBOfla o 
MHorocMbicneHHOCTM peanbHOCTM, m y>Ke no oflHOM stom npuHi/ine 3Ta Teopi/in HecoBMecTmvia co CKonb- 

Hl/l5yflb MCTMHHbIM OetaCHeHHeM KBaHTOBblX SBneHMM. 

JleT flBafluaTb cnycTa Xbio 3BepeTT, b to Bpeivifl acnupaHT b npuHCTOHe, pa6oTaBLUi/iM noA 
pyKOBOflCTBOM BbiflaHDLneroca ctDi/i3MKa fl>K0Ha ApHn6anbfla Vnnepa, BnepBbie M3no>Kmi BbiBOflbi o 
HannHUM MHO>KecTBa BceneHHbix, ncxofla m KBaHTOBOM Teopnn. Yunep ho npuHan mx. Oh 5bm y5e>KfleH 
(m flo CMX nop y6e>KfleH), hto BUfleHne Bopa, xota m He noriHOCTbK), 6bmo ochobom npaBunbHoro 
o6"bacHeHHfl. Ho noBen nn oh ce6a laK >Ke, KaK HaM cneflOBano 6bi o>Ki/iflaTb no CTepeoTuny Kyna? 
RonbiTancn nn oh noflaBHTb epeTi/inecKne nflen CBoero ynennKa? HanpoTUB, Yunep 6oflncfl, hto nflen 
3BepeTTa MoryT HeflooqeHMTb. noaTOMy oh caM Hani/ican He6onbiuyK) CTaTbKD b conpoBO>KfleHne 
CTaTbM, ny6jiMKyeMOM GBepeTTOwi, i/i o6e CTaTbn noflBunncb pf\p,OM b >KypHane Reviews of Modem, 
Physics. CTaTba Yunepa TaK fleMCTBenno o5"bflCHflna n 3aLnnmana CTaTbio 3BepeTTa, hto MHorne 
HMTaTenn npeflnonoKunn, hto o6a aBTopa OTseTCTBenHbi 3a coflep>KaHMe CTaTbu. HoaTOMy, TeopnK) 
MynbTMBepca b Tenenne MHorux cneflyKjmux nej oium5ohho CHUTann «TeopMeM 3BepeTTa-YMnepa», hto 
BecbMa oropnano nocneflnero. 

flocTOMHafl flna noflpa>KaHi/ifl BepnocTb Ymiepa nayHHoi^ paMMonanbHOCTH, MO>KeT 6biTb, npesMepna, 
HO HM B KoeM CTiyHae ne ynnKanbHa. B 3tom OTHomeHi/in a flon>KeH ynoManyTb Bpawca fleBHTTa, eine 
oflHoro BbiflaKDmerocfl ctDM3i/iKa, KOTopbiM CHanana BbicTynan npoTUB 3BepeTTa. B i/icTopuHecKOM 
nepenncKe fleBuTT BbiflBunyn qenbiM pafl noflpo5Hbix TexHHHecKnx B03pa>KeHHM Teopnn 3BepeTTa, 
Ka>Kfloe 1/13 KOTopbix 3BepeTT onpoBepr. fleBuTT 3aBepLiJMn CBoe A0Ka3aTenbCTB0 na Heocj3HL(nanbHOM 
HOTe, yKa3aB, hto oh npocTO ne mokot nonyBCTBOBaTb, hto «pacLuennfleTCfl» na MHoroHncneHHbie 
pa3nMHHbie Konnn bcskum pa3, Korfla npi/iHUMaoT pemeHi/ie. Otbbt 3BepeTTa npo3ByHan KaK OTronocoK 
cnopa Me>Kfly rannneo m HHKBHsnMneM. «A Bbi HyBCTByeTS, hto Seivinfl BepTi/iTCfl?» — cnpocnn oh — 
nocKonbKy KBaHTOBan Teopi/in od-bffCHf^em, no^eMy Mbi ne nyBCTByeivi OToro pacmenneHna TaK >Ke, KaK 
Teopua unepMUM fannneo o5"bflCHfleT, noneiviy Mbi ne HyBCTByeM, hto Seivinfl BepTi/iTcn. fleBuTT npn3Han 
CBoe nopa>KeHne. 

TeM He Menee, OTKpbiTue 3BepeTTa ne nonynnno mnpoKoro npM3HaHMfl. K coKaneHi/iio, 6onbLiJHHCTBO 
cj3H3MKOB noKoneHMfl Me>Kfly KonenrareHCKOM HHTepnpeTaiineM m 3BepeTT0M OTKa3anocb ot nflen 
o5"bflCHeHna b KBaHTOBOw TeopuM. KaK a CKa3an, sto 5bm pacqBeT no3HTMBi/i3Ma b ctDMnococ|3m/i nayKH. 
OTBep>KeHMe (nnn HenoHUMaHne) KonenrareHCKOM HHTepnpeTaMni/i bmocto c tom, hto mo>kho 5bmo 5bi 
Ha3BaTb npaKmw-iecKUM UHcmpyMeHmanusMOM, CTano (m ocTaeTcn) TunnHHbiM OTHomeHneivi ct3i/i3MK0B k 
caMOM rny5oKOM m M3BecTHbix Teopm/i peanbHOCTH. Ecnn HHCTpyMeHTanM3M — 3to flOKTpuna o 
6eccMbicneHH0CTH o6"bflCHeHMM, nocKonbKy Teopua — 3to Bcero nmub «i/iHCTpyMeHT» flna 
npeflCKa3aHHM, npaKTunecKUM MHCTpyMeHTanM3M — 3to npaKTHKa Mcnonb30BaHMfl naynnbix TeopuM 6e3 
3HaHMfl MX CMbicna. B 3tom OTHOLueHMM noflTBepflnncfl neccm\/iM3M Kyna b OTHOiueHMM nayHHOM 
pai4i/ioHanbHOCTH. OflHaKO OTHtoflb ho noflTBepflnnacb ncTopua KyHa o tom, KaK HOBbie napaflnrivibi 
3ai\/ieLnaK)T CTapbie. B HOKOTopoM CMbicjie caM npaKTi/inecKUM i/iHCTpyMeHTani/i3M CTan «napaflMrM0M», 

K0T0pyH3 C|3M3MKH npUHflJIM, HT06bl 3aMeCTMTb KJiaCCMHeCKyK) HflSKD oGtOKTHBHOM peanbHOCTM. Ho 3T0 HO 

Ta napaflMTMa, na ochobo KOTopoM nenoBSK noHMMaeT MMp! B nK)6oM cnynae, hto 6bi eine hm flenanM 
c|3M3MKM, OHM y>Ke HO CMOTponM Ha MMp Hepe3 napaflMriviy KnaccMHecKOM 4)M3mkm, KOTopaa, KpoMe Bcero 
nponero, flBnjina co6om o5teKTMBHbiM peanM3M m fleTepi\/iMHM3M b MMHMaTiope. BonbiuMHCTBO ctDM3MKOB 
0TKa3anMCb ot 3tom napaflMrwibi, KaK TonbKO 5bina npeflno>KeHa KBaHTOBaa TeopMJi, fla>Ke necMOTpa na 
TO, HTO ona BnacTBOBana nafl bcom nayKOM m 6bina neocnopMivia c Tex nop, KaK FanMneo TpMCTa noT 
Ha3afl no5eflMn b MHTenneKTyanbHowi cnope c MHKBM3Mi4MeM. 

□paKTMHecKMM MHCTpyMeHTanM3M croflMncfl TonbKO noTowiy, hto b 6onbLUMHCTBe pa3flenoB c|3M3mkm 
KBaHTOBafl TeopMfl He npMMOHMivia b cboom oetacHMTenbHOM cnoco5HOCTM. Ona Mcnonb3yeTCfl TonbKO 
KOCBOHHO, npM npoBepKO APyrMX TeopMM, M Heo5xoflMMbi TonbKO ee npeflCKa3aHMfl. TaKMM o6pa30M, 

C|3M3MKM M3 nOKOnOHMfl B nOKOnOHMe CHMTanM flOCTaTOHHbIM paccMaTpMBaTb MHTepc|DepeH14M0HHbie 

npoqeccbi, noflo6Hbie tom, hto npoMcxoflST 3a TbicflneTpMnnMOHHyK) flonio ceKynflbi, Korfla 
CTanKMBaKDTCfl flBe 3nei\/ieHTapHbie nacTMUbi, KaK «HepHbiM flLHMK»: ohm roTOBAT bxoa h Ha6nK)flaK)T 
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Bbixofl. Ohm i/icnonbsytoT ypaBHeHUfl kbbhtobom Teopnn flnn npeflCKaaaHUfl oflHoro H3 flpyroro, ho 
HMKorfla He SHatoT, fla nx 3to m ne BonnyeT, kbk nony<-iaemcfi ebixod b peaynbraie Bxofla. OflnaKO 
cymecTByer flBa pasflena c|3M31/ikm, rfle noflo5Hoe OTHomeHne HeB03M0>KH0, noTOMy hto BHyrpeHHaa fle- 
jiTenbHOCTb KBaHTOBO-MexaHMHecKoro o6"beKTa cocTaBnaer Becb npeflMer stmx pasflenoB. 3ti/imm 
pasflejiaMM ABJiaioTca KBahioBaa leopua BbNi/icneHna m KBaHTOBaa KOCMonorna (KBaHTOBaa leopi/in 
c|3M3MHecKOM peajibHOCTM KaK eAMHoro uenoro). KaK-HUKaK, nnoxa 6bma 6bi la «TeopMfl BbNncneHmi», 
KOTopafl Hi/iKorfla ne o6pamanacb 6bi k npo5neMaM Toro, KaK Bbixofl nonynaeTCfl m3 Bxofla! A 4to 
Kacaeicfl KBaHTOBOM KOCMOJiornn, Mbi He MO>KeM HM noflroTOBMTb Bxofl B HaHane MynbTHBepca, hm 
MSMepnTb Bbixofl B KOHLie. Efo BHyTpeHHSfl fleflTenbHOCTb — 3T0 Bce, HTO cymecTByer. Ho 3tom npuHnne 
a5conK)THoe 6onbLiJHHCTBO i/iccneflOBaTeneM b erux flByx o6nacTflx ncnonbsyioT KBaHTOByio leopmo b 
ee nonnoM cjaopivie, c|3opMe MynbTHBepca. 

TaKMM o5pa30M, MCTopua SBeperra — ero ASMCTBHTejibHO ncTopufl Monofloro HOBaropa, KOTopbiPi 
ocnapuBan o5LnenpMHflToe MHenne, m KOToporo MHorne nrHopupoBann, noKa flecflTuneTna cnycra ero 
TOHKa apeHMfl nocTenehho ne crajia HOBbiM o5LnenpMHaTbii\/i MheHneM. OflnaKO ocHOBa HOBLuecTBa 
3BepeTTa aaKntoHanacb He b tom, HTo6bi aasBHTb o jio>khocti/i oSmenpuHflTOM reopnn, a b tom, HTo6bi 
aaflBMTb o ee mctmhhoctm! Te ynenbie, KOTopbie 6bini/i flaneKH ot Toro, HTo6bi flywiaib na asbiKe CBoew 
co6cTBeHHOM Teopni/i, OTKasbiBanncb flyiviaTb na ee asbiKe m ncnonbaoBann ee TonbKO kbk HHCipyivieHT. 
OflHaKO OHM HunyTb ne >Kanefl OTKaaanncb ot npeflbiflymew oStflCHHTenbHOM napaAnrMbi, KnaccuHecKOM 
cj3H3MKM, KaK TOJibKO noflBunacb Teopufl nyHLue. 

HeHTO noAo5Hoe aroiviy >Ke crpaHHOiviy flBJieHHK) nponaoiuno m b rpex flpyrux reopunx, KOTopbie 
o6ecneMMBaK)T ocHOBHbie hmtm o5"bflCHeHMfl CTpyKiypbi peanbhocTn: b reopuflx BbiHucneHUfl, aBontoMnn 
1/1 no3HaHi/ia. Bo Bcex cnyHaax o5LnenpnHflTafl Hbine leopua ne cyiviena CTaib hobom «napaflnrMoi?i», 
HecMOTpa Ha to, hto ona onpefleneHHO BbiTecHnna CBoero npeflniecTBeHHUKa m flpyrux KOHKypenioB b 
TOM CMbicne, HTO ee perynnpHO npmvieHflioT na npaKTHKe. To ecTb, Te, kto pa5oTaeT b 3tom o5nacTM, ne 
npuHMMaioT ee KaK 4)yHflaMeHTanbHoe o6"bacHeHMe peanbHOCTH. 

npi/iHi4i/in TbiopuHra, k npmviepy, Bpafl nn Korfla-nn6o Bcepbea noflBeprancn coMHeHnio KaK 
npaKTi/iHecKan ncTHHa, no KpaMHew Mepe, b ero cjia5bix c|3opMax (nanprnviep, hto yHUBepcanbHbiM 
KOMnbioTep Mor 6bi nepeflaTb nio5yio cJananHecKH B03MO>KHyio cpefly). KpnTHKa Pofl>Kepa nenpoyaa — 
peflKoe MCKTiioHeHMe, nocKonbKy oh nonrnviaeT, hto npoTHBopenne npuHMnny TbtopuHra CBaaano c 
npeflno>KeHneM paflUKanbHO HOBbix TeopuM KaK b c|3M3MKe, TaK i/i b anncTeMonori/iH, a TaK>Ke HOKOTopbix 
MHTepecHbix HOBbix flonymoHMM B 6Monorm/i. Hm nenpoya, hm kto-timGo APyroM noKa He npeflno>KMnM 
xoTb CKonb-HM6yflb >KM3Hecnoco6Horo KOHKypeHTa npMHMMny TbiopMHra, noaTOMy nocneflHMM ocTaeTcn 
o6LnenpMHflTOM TeopMOM BbiHMcneHMa. Tom ho Menee, BbicKasbiBaHMe o tom, hto ucKyccmeeHHbiu 
UHmenneKm b npMHMMne B03M0>KeH, norMHHO cneAyioLMee m3 3tom o6menpMHaTOM TeopMM, hm b koom 
cnynae ne npMHMMaioT KaK hohto caMO co6om pa3yMeK)meecfl. (l/1cKyccTBeHHbiM MHTenneKT — 3to 
KOMnbtoTepnafl nporpaMMa, KOTopaa o6naflaeT CBOMCTBaMM HenoBenecKoro pa3yMa, BKnioHafi yM, 
co3HaHMe, CBo6oflHyio Bonio m smommm, ho pa6oTaeT na annapaTHOM o6ecneHeHi/iM, otjimhhom ot 
HenoBenecKoro M03ra). Bo3MO>KHOCTb MCKyccTBeHHoro MHTenneKTa o>KecTOHeHHO ocnapMBaioT 
BbiflaioLMMecfl c|3Mnococ|3bi (BKTiioHafl, yBbi, M rionnepa), ynenbie m mbtombtmkm m, no KpaMHOM Mepe, oamh 

BblflaiOmi/IMCfl yneHblM, KOTOpbIM 3aHMMaeTCfl BblHMCriMTenbHOM TeXHMKOM. Ho, BMflMMO, ManO kto M3 3TMX 

onnoHOHTOB noHMMaoT, HTO npoTMBopeHMT npM3HaHHOMy c|3yHflaMeHTanbH0My npMHUMny 
c|3yHflaMeHTanbH0M flMCMMnriMHbi. Ohm ne npeflnaraioT anbTepnaTMBHbix ochob flnn 3tom flMCMMnriMHbi, 
KaK 3T0 flenaeT neHpoy3. 3to Bce paBHO, hto OTpMqaTb B03M0>KH0CTb naiuero nyTemecTBi/ifl na IVlapc, 
He 3aMeHan, hto naiuM nynrnMe TeopMM MH>KeHepHoro flena i/i cjDM3i/iKM yTBep>KflaK)T o6paTHoe. TaKMM 
o6pa30M, OHM HapymaioT ochobhom npMHMMn paqMOHanbHOCTM, KOTopbiM coctomt b tom, hto ho cneflyeT 

C nerKOCTbK) OTKa3blBaTbCa ot XOpOlUMX 06"bflCHeHMM. 

Ho He TonbKO onnoHOHTbi MCKyccTBeHHoro MHTeiiJieKTa ne cyMeriM BKnioHMTb npMHMMn TbiopMHra b 
CBOK) napaflMrMy. IVIano kto Boo6Lue cflenan 3to. 06 3tom CBMfleTenbCTByeT tot c|DaKT, hto npomno 
HOTbipe flecaTMTieTMfl nocne Toro, KaK 6bm npeflno>KeH 3tot npMHMMn, npe>Kfle hom Hanajii/i MccneflOBaTb 
ero cneflCTBMa flna c|dm3mkm, m eine oflHO flecaTMneTMe, npe>KAe hom OTKpbiriM kbbhtoboo BbiHMcneHMe. 
JlioflM npMHMMariM m Mcnonb30BanM 3tot npMHMMn na npaKTMKe b paMKax BbiHMcriMTenbHOM toxhmkm, ho 
ero He paccMaTpMBariM KaK neoTteMneMyio nacTb Bcero MMpoB033peHMfl. 

OnMCTeMonorMfl Honnepa bo Bcex npaKTMHecKMX CMbicnax CTana o5menpMHaTOM TeopMOM npMpoflbi m 
pocTa HayHHoro 3HaHMa. Korfla b nK)6oM o6nacTM floxoflMT flo npMHSTMa npaBMn eKcnepMMOHTOB, kbk 
«HayHHoro CBMfleTenbCTBa», TeopeTMKaMM m3 3tom o6nacTM, mjim yBa>KaeMbiMM naynnbiMM >KypHanaMM 
flTifl ny5nMKai4MM, mjim BpanaMM flna Bbi6opa Me>Kfly KOHKypMpyiomMMM MOTOflaMM neneHMfl, 
coBpeMeHHbie naporiM noflo5Hbi tom, KOTopbie npeflnaran Honnep: 3KcnepMMeHTanbHafl npoBepKa, 
KpMTMKa, TeopeTMHecKoe oetacHOHMe m npM3HaHMe, hto 3KcnepMMeHTbi noflBep>KeHbi oiuM6KaM. ilo 
pacnpocTpaHeHHbiM oqeHKaM nayKM, naynnbie TeopMM npeflCTaBnaioT CKopee KaK flep3KMe rMnoTe3bi, 

HOM KaK BblBOflbl, CfleJiaHHbie M3 HaKOnneHHOM MHC|D0pMai4MM, M pa3HMi4y Me>Kfly HayKOM M (CKa>KeM) 
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acTponori/iePi npaBunbHO o6"bacHaK)T CKopee Ha ocHose npoBepaeMOCTM, HeM cieneHU noflTBep>KfleHMn. 
B LUKonbHbix na6opaTopMax «co3flaHne m nposepKa runores)) — ocHOBHaa Lienb. Or yMeHUKOB y>Ke He 
o>KMflaK)T, HTO OHM «HayHaTca c noMombK) 3Kcnepm\/ieHTa», KaK 3to 6bmo b to BpeMfl, Korfla ynnnca a m 
MOM coBpeivieHHi/iKM — TO ecTb, HaM flaBariM KaKoe-HM6yflb ycTpoMCTBO roBopMJiM, hto c hum flenaTb, ho 
He MsnarariM TeopMHD, KOTopyto flon>KHbi 6bmM noflTBepflMTb peayjibTaibi SKcnepMivieHTa. 
ilpeflnonaranocb, hto Mbi BbiBOfleivi ee. 

fla>Ke asnflflcb b 3tom cwibicne oBinenpMHaTOM TeopMSM, snMCTeiviojiorMfl ilonnepa c|3opMMpyeT nacTb 
MMpoB033peHMa OMeHb HeMHorMX JiiofleM. ilonynapHOCTb TeopMM Kyna o nocneflOBaTenbHOCTM napaflMfM 
— oflHa M3 MnriKJCTpaMMM SToro. Ecjim roBopwTb cepbesHO, onenb HOMHorMe ctDMnococ|3bi comaiuaroTCfl c 
saflBJieHMeM Honnepa o tom, hto «3aAaHM MHflyKi4MM» 6onbLue ne cymecTByeT, noTOMy hto b 
fleMCTBMTenbHOCTM Mbi HM oojiyHaeM, HM flOKasbiBaewi TeopMM m Ha6nK)fleHMM, a bmocto SToro 
McnonbayeM o6"bflCHMTenbHbie rMnoTesbi m onpoBep>KeHMfl. fleno ne b tom, hto mhofmo c|DMnococ|3bi — 
MHflyKTMBMCTbi, MJiM HTO OHM HB comacHbi c ooMcaHMeM M npoflnMcaHMeM HayHHoro MOTOfla nonnepoM, 
MHM BepaT, HTO HayHHbio TeopMM fleMCTBMTenbHO HeHafle>KHbi M3-3a MX CTaTyca rMnoTes. fleno b tom, hto 
OHM He npuHMMatoT oGhficHeHue ilonnepoM Toro, KaK Bce 3to pa5oTaeT. M CHOBa sflecb cnbiiueH 
OTronocoK mctopmm 3BepeTTa. IVIneHMe 6onbLUMHCTBa aaKnioHaeTCfl b tom, hto cyinecTByeT 
cfDyHflaMeHTanbHafl ctDMnococ|3CKaa npo6neMa, CBflaaHHaa c MOTOflonorMeM ilonnepa, fla>Ke HecMOTpa na 
TO, HTO HayKa (Besfle, rfle ona npeycnena) Bcerfla cneflOBana 3tom MOTOflonorMM. EpeTMHecKoe 
HOBiuecTBO ilonnepa npMHMMaeT cjDopMy aaaBneHMfl, hto STa MeTOflonorMJi Bcerfla 6bma oSocHOBaHHOM. 

TeopMfl SBoriKDMMM flapBMHa TaK>Ke aBnaeTCJi o6menpMHflTOM TeopnoM b CBoew o6nacTM b tom 

CMblCne, HTO HMKTO BCepbOS He COMHOBaeTCfl, HTO 3BOnK)14Mfl Hepea eCTeCTBeHHbIM OT6op, fleMCTByKDmMM 

Ha nonynflUMM c 6ecnopflAOHHbiMM BapMauMflMM, — 3to «npoMcxo>KfleHMe BMfl0B» m, b o6meM, 
6MonorMHecKOM aflanTaqMM. iHM oflMH cepbesHbiM 6Monor mtim c|3MnococtD ne npMnMCbiBaoT 
npoMcxo>KfleHMe Bi/iflOB 6o>KecTBeHHOMy cosflaHMK) MnM 3BonK3i4MM JlaMapKa. (JlaMapKMSM, 
3BonK)i4MOHHaa TeopMfl, KOTopyio BbiTecHMn flapBMHMSM, 6bm ananoroM i/iHflyKTMBMSMa. 3Ta TeopMfl 
npMnMCbiBana 5MonorMHecKMe aflanTaiiMM HacneflOBaHMio xapaKTepMCTMK, k KOTopbiM opraHMSM 
CTpeMMTicfl M KOTopbie OH npMo5pen aa bckj cbok) >KM3Hb). OflnaKO, KaK m b cnynae c TpeMa flpyrMMM 

OCHOBHbIMM HMTflMM, MHOrOHMCJieHHbl M LUMpOKO pacnpOCTpaHeHbl B03pa>KeHMfl Hl/lCTOMy flapBMHM3My 

KaK o6hficHeHUK) ABJieHMM B 6MocctDepe. Oahh KTiacc B03pa>KeHi/iM cocpeflOTOHMBaeTCfl Ha Bonpoce, 

6binO TIM B MCTOpMM 6M0CC|)epbl flOCTaTOHHO BpeMeHM flnfl pa3BMTI/1fl TaKOM KOnOCCanbHOM Cn0>KH0CTM 

nyTeM TonbKO ecTecTBeHHoro OT6opa. 

flna noflTBep>KfleHMfl noflo6Hbix B03pa>KeHMM ne 5bino BbiflBMHyTO hm oahom >KM3Hecnoco6HOM 

KOHKypMpyromeM TeopMM, KpOMe, BepOaTHO, OflHOM MflOM (nOCneflHMMM 3ami/lTHMKaMM KOTOpOM 6binM 

acTpoHOMbi OpeA XoPin m Manflpa BuKpeMacMHrxe) o tom, hto cno>KHbie MoneKynbi, na KOTopbix 
ocHOBana >KM3Hb, 3apoflMnMCb b otkphtom KOCMOce. OflnaKO qenb TaKMX B03pa>KeHMM ne CTonbKO b tom, 
HTo6bi npoTMBopoHMTb MOfloriM flapBMHa, CKonbKO 3anBMTb, HTO hohto cjsyHflaMeHTanbHoe ocTaeTcn 
HeoetflCHeHHbiM B OTHOiueHMM TOfo, KaK noflBMJiMCb aflanTaMMM, Ha6nK)AaeMbie naMM b 5i/iocc|Depe. 

flapBMHM3M TaK>Ke KpMTMKOBariM 3a erO UMKnMHHOCTb, nOTOMy HTO OH rOBOpMT O «Bbl>KMBaHMM 

CMJibHeMiuMX» KaK 06 o6"bflCHeHMM, B TO BpeMfl KaK «CMnbHeMiuMX» OH onpeflenaeT, o5pamaacb k 
npoLunoMy, KaK Tex, kto Bbi>KMn. CymecTByeT m anbTepnaTMBa: na fl3biKe He3aBMCMMoro onpefleneHMfl 
«npMroflHOCTM» Mflee o tom, hto SBonioLiMa «6naronpMflTCTByeT CMnbHeMiuMM», Ka>KeTca, npoTMBopenaT 
cjaaKTbi. iHanpi/iMep, HaM5onee MHTyMTMBHbiM onpefleneHMeM 6MonorMHecKOM npMroflHOCTM 6bmo 6bi 
«npMroflHOCTb BMfla flnn Bbi>KMBaHMfl b onpefleneHHOM HMLue» b tom CMbicne, hto TMrpa mo>kho 6bmo 5bi 

CHeCTb OnTMManbHOM MaiUMHOM flnfl 3aHaTMfl MMOHHO tom 3KOnorMHeCKOM HMLUM, KOTOpyiO 3aHMMaiOT 

TMrpbi. CTaHflapTHbie npMMepbi, KOTopbie npoTMBopenaT «Bbi>KMBaHMio CMnbHeMiuMX», — 3to aflanTaqMM, 
TaKMe, KaK xboct naBnwHa, KOTopbie, na nepBbiM B3mafl, RenaiOT opraHM3M ropa3flo /wewee npMroflHbiM 
flnn npo>KMBaHMfl b era HMiue. inoAo5Hbie B03pa>KeHMfl Bpofle 6bi noAPbiBatoT cnoco6HOCTb TeopMM 
flapBMHa flocTMHb CBoeM nepBOHananbHOM uenM: o6"bflCHMTb, KaKMM o6pa30M MomM noABMTbca 
BMflMMbie «MOflenM» (T.e. aflanTaqMM) >KMBbix opraHM3MOB Hepe3 flOMCTBMe «cjienbix» 3aKOHOB c|dm3mkm 
Hafl He>KMBOM MaTepMeM 5e3 BMemaTenbCTBa MeiieycTpeMneHHoro TBopqa. 

iHoBiuecTBO PMHapfla floyKMHca, M3no>KeHHoe b ero KHMrax The Selfish Geif^ m The Blind 
Watchmaker^^ . tom ho Menee, omih flBnaeTcn 3aflBneHMeM mctmhhoctm o6menpMHflTOM TeopMM. Oh 
CHMTaeT, HTO HM oflHO M3 HacTOflmMX B03pa>KeHMM HenpMyKpaLueHHoiJi MOfleriM flapBMHa npM 6onee 
BHMMaTenbHOM M3yHeHMM He flBJiaeTCfl xoTb CKonb-HM6yflb cymecTBeHHbiM. flpyrMMM cnoBaMM, floyKMHC 
3aflBnfleT, hto TeopMa 3BonK3i4MM flapBMHa oSecneHMBaeT nonnoe o6"bflCHeHMe npoMcxo>KfleHMfl 
6MonorMHecKMX aflanTaqMM. floyKMHC pa3BMn TeopMK) flapBMHa b ee coBpeMeHHOM ctDopMe KaK TeopMio 
penriMKaTopoB. PenriMKaTop, KOTopbiM nyHiue APyrMX pennMMMpyeTCfl b AaHHOM cpeAe, b Konqe kohmob. 



«3roMCTHHHbiM reH». 
«CJienoM HacoBiMMK». 



161 



www.digitalphysics.ru 



BbiiecHMT Bce ocrajibHbie BapnaHibi caMoro ce5fl, noTOMy hto, no onpeAeneHUKD, ohm penjiMLinpyKDTCfl 
xy>Ke. Bbi>KMBaeT BapnaHT He cunbHeMiuero euda (flapBHH 3to ocoanaBan ne noriHOCTbio), a 
cunbHeMiuero aewa. OflHO 1/13 cneflCTBUM aroro aaioiioHaeTcn b tom, hto i/iHorfla roH MO>KeT BbiTecHHTb 
reHbi BapnaHTa (Hanpniviep, reHbi Menee rpoM03flKi/ix xboctob y naBJii/iHOB) cpeflCTBaMU (Hanpmviep, 
nonoBoro OT6opa), KOTopbie ho o6a3aTenbHO npoflBuraioT 6naro p,na Bcero BUfla mjim era OTflenbHOM 
oco6m. Ho BCfl SBOJiKDMUfl npoflBuraer «5naro» (i.e. pennnKaMHK)) tohob, pennnMnpyHDinnx HannyHLUi/iM 
o6pa30M, — OTCiofla m nomen repiviMH «3roi/icTi/iHHbiM reH». floyKi/iHC o6"bacHfleT Bce B03pa>KeHMn m 
noKasbiBaei, hto reopufl flapBUHa npn npaBunbHOM MHTepnpeTaMnn He nivieeT hm oflHoro m MHUMbix 
HeflociaTKOB M fleMCTBMTenbHO o6"bflCHfleT npoMcxo>KAeHMe aflanTauMH. 

l/lMeHHO BepcMfl flapBMHM3Ma floyKMHca CTana o5LMenpMHaTOM Teopnew 3bojih314I/im b npaKTunecKOM 
CMbicne. OflHaKO ona no-npe>KHeMy ne flBnaeTca o5LnenpMHflTOM napadusMou. Mhomx 6MonoroB m 
c|3i/inococjDOB AO CMX nop ne noKHflaer omymeHne, hto b aroivi o6"bflCHeHm/i ecTb orpoMHbm npo6en. 
Hanpmviep, b tom >Ke CMbicjie, b KaKowi leopua «HayHHbix peBonK)i4MM» Kyna ocnapuBaei KaprnHy nayKH 
ilonnepa, cooTBeTCTBytomafl aBontoMHOHHafl leopua ocnapuBaei KapTuny aBontoMnn floyKUHca. 3to 
Teopua nepuodunecKU HapyuiaeMoao paeHoeecufi, KOTopaa macm, hto aBontoMna npoi/icxoflm 
KpaTKMMM nepnoflaMU 6ypHoro pasBmnn, Koiopbie pasflenaioT flnmenbhbie nepnoflbi paBHOBecufl. Gia 
leopua fla>Ke MO>KeT 6biTb cJaaKTi/iHecKH mctmhhom. B fleMCTBHTenbHOCTH ona npoTHBopeHm leopnn 
(oroMCTMHHoro reHa» He 6onbLije, hom anHCTeMonomn ilonnepa npoTHBopenuT BbicKasbiBaHne o tom, 
HTO KOHLienTyanbHbie peBonKDMHn ne nponcxoflflT e>KeflHeBHO nnn hto ynoHbie nacTO npoTHBOCToaT 
cfDyHflaMeHTanbHbiM HOBiuecTBaM. Ho KaK n b cnynae c Teopnew KyHa, cnoco5 npeACTaBneHna jeopm 
nepnoAMHecKM HapymaeMoro paBHOBecua m APyrux Bapi/iaHTOB CMenapneB aBontoMnn KaK pemaKDinnx 
HOKOTopyK) npo5neMy, KOTopyro BpoAe 5bi nponycTuna npeAbiAyiMa^i Teopun 3Bon\ou,m, OTKpbisaoT 
CTeneHb, b KOTopoM HaM eme npeACTOUT ycBOHTb o6"bflCHMTenbHyK) cuny Teopm/i floyKUHca. 

fljifl Bcex HOTbipex HHTew MMenocb OHOHb HeyAaHHoe cneACTBue onpoBep>KeHMfl oGmenpuHflTOM 
TeopuM, KaK o6"bflCHeHMfl, xoTfl cepbesHbix KOHKypupyKJmi/ix o6"bflCHeHHM He npeAnaranocb. TaK 
nonyHnnocb, hto 3aLUHTHHKM o6LMenpi/iHflTbix TeopuM — ilonnep, TbHspunr, SsepeTT, floyKHHC m mx 
CTopoHHMKM - o6Hapy>Ki/inM, HTO HonpepbiBHO 3aLunmaK)TCfl OT ycTapeBLUMX TeopuM. Cnop Me>KAy 
ilonnepoM m 5onbiuMHCTBOM era kpmthkob (KaK a y>Ke OTMOTun b rnaBax 3 m 7), rnaBHbiM o5pa30M 
saKJiKDHancfl b 3aAaHe HHAyKMHn. Tbrapunr npoBen nocneAHne roAbi cboom >ki/13hm, no cyTH sammnafl, 
BbicKasbiBaHne o tom, hto HenoBenecKUM M03roM ynpaBnawT ho CBepxtecTSCTBeHHbie cunbi. SBepeTT 
npeKpaTun HayHHoe i/iccneAOBaHne, nepecTaB npoABi/iraTbcn BnepeA, m b TenoHi/ie HecKonbKi/ix neT 
TeopnK) MynbTMBepca noHTH b OAHHOHKy 3ammAan Bpai?ic fleBuTT, noKa b 1970-x roAax nporpecc b 
KBaHTOBOM KOCMOTiori/iM He BbiHyAMH yHeHbix M3 3T0M o6nacTi/i npuHSTb ee p,n9i npaKTMHecKoro 
i/icnonb30BaHi/ifl. OAHaKO npoTHBHUKU Teopnn MynbTMBepca KaK o6-bficHeHUfi peAKO BbiABurann KOHKy- 
pupyKDLUHe oetflcneHMfl. (Teopua flsBHAa BoMa, o KOTopoM a ynoMUhan b maBe 4, — ncKJiKDHeHne). 
BMecTO 3Toro, KaK OAHa>KAbi 3aMeTnn KOCMonor fleHHUc CKbflMa: «KorAa p,eno aoxoaut ao 
i/iHTepnpeTaMMM KBaHTOBOM MexannKH, HopMbi apryMeHTa BHesanHO naAaKDT ao Hynfl». 3amnTHMKM Te- 

OpUM MynbTMBepca 06blHH0 CTanKl/lBaWTCa C TOCKni/lBbIM, Bbl3blBaK)LUHM, ho 6eCCBa3HblM npi/13blB0M K 

KonenrareHCKOM HHTepnpeTaiinn — b KOTopyHS, OAHaKO, spaA nn kto-to BepuT ao cmx nop. M HaKOHeu, 

floyKMHC KaKHM-TO 05pa30M CTan ny6nMHHblM 3aLAMTHMK0M HayHHOM paMMOHanbHOCTM HMOHHO OT 

Kpeau,uoHU3Ma, a b 5onee o6LueM CMbicne, ot AOHayHHoro MMpoB033peHMfl, KOTopoe co BpeMOH 
fani/ineo y>Ke ycTapeno. CaMoe yrHeTaromee bo BceM 3tom - to, hto noKa 3aLAi/iTHHKM Haninx nyHLUi/ix 
TeopuM o CTpyKType peanbHOCTi/i BbiHy>KAeHbi pacTonaTb cbok) yMCTBeHHyK) aHepruK) Ha TiAOTHoe 
onpoBep>KeHMe m nepeonpoBep>KeHi/ie TeopuM, no>KHOCTb KOTopbix M3BecTHa y>Ke AasHO, cocToani/ie 
Hamero caMoro my6oKoro 3HaHMfl ne MO>KeT ynyHLUMTbcn. KaK TbKjpuHr, TaK m Sbopott nerKO Morni/i 5bi 
o6Hapy>KMTb KBaHTOByK) Teoprno BbiHucnsHUfl. ilonnep Mor 6bi pa3pa6oTaTb Teopmo HayHHoro 
o5"bflCHeHMfl. (Ecnn necTHO, a Aon>KeH npusHaTb, hto oh AOMCTBHTenbHO nonan m pa3pa6oTan 
HOKOTopbie CBfl3M Me>KAy CBoew anncTeMonomePi m Teopnew aBonroMnn). floyKHHC Mor 6bi, nanpuMep, 
npoABi/iraTb cbokd co6cTBeHHyio TeopnK) 3BonKDi4i/iM pennnMnpyKjiAnx maom (mmmob). 

EAUHan Teopua CTpyKTypbi peanbHOCTH, KOTopaa m flBnaeTcn TeMOM stom khmto. Ha caMOM npsMOM 
ypoBHe, — 3T0 npocTO KOM6MHai4Ma HOTbipex o5LAenpi/iHflTbix cjDyHAaMeHTanbHbix TeopuM o 
cooTBSTCTByKDiAMX MM o6nacTflx. B 3T0M CMbicno AaHHaa Tsopi/ifl TO>Ke flBnaoTca «o6iAenpnHflToi?i 
TeopnePi)) 3tmx HSTbipex o6nacTei?i, paccMOTpennbix KaK SAHHoe qenoe. flocTaTOHHO mnpoKO npi/i3HaHbi 
Aa>Ke HOKOTopbie us CBfl3eM Me>KAy 3thmm HOTbipbMfl HUTflMi/i. SnaHMT, n Moa MAOfl TaK>Ke npi/iHMMaeT 
c|3opMy: «Bce-TaKM o6iAenpnHflTafl Teopua MCTMHHa!» 9] ne TonbKO 3aLAi/iLAaK) cepbesHoe OTHomeHi/ie k 
Ka>KAOM H3 c|3yHAaMeHTanbHbix TeopuPi KaK k o5"bflCHeHHK) ee co5cTBeHHoro coAep>KaHna, a yTBep>KAaK), 
HTO Bce BMecTe OHM o6ecneHMBaK3T HOBbiPi ypoBOHb o5"bflCHeHMfl OAHHOM CTpyKTypbi peanbHOCTi/i. 

9] laKAie yTBep>KAan, hto hm OAHy m3 HOTbipex HMTePi HeB03M0>KH0 Aon>KHbiM o5pa30M noHSTb, ne 
noHMMaa Tpex APyrMX. Bo3mo>kho, 3to m ecTb Knron k TOMy, noHOMy bcbm 3tmm o5LuenpMHflTbiM tsopmam 
He BepMnM. Bce HOTbipe OTAenbHbix oGtacHeHMfl MMeKDT o6iAee nenpMBnoKaTenbHoe cbomctbo, KOTopoe 
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noflsepranocb BceB03M0>KH0M KpmnKe, kbk «MfleanM3MpoBaHHoe m HepeanbHoe», «y3Koe» uni/i 
«HanBHoe» — a raioKe «xonoAHoe», «MexaHMCTMHecKoe» m «6ecHenoBeHHoe». 9] CHmaio, hto b 

MHCTI/IHKTMBHOM HyBCTBS, KOTOpoe CTOUT 3a nOflo5HOM KpHTMKOM, eCTb HeKOTOpaa flOflfl l/lCTMHbl. 

Hanpmviep, m rex. kto OTpnuaei B03M0>KH0CTb ncKyccTBeHHoro HHTenneKia, a no cyrn oipi/maei to, hto 
M03r — 3T0 ctDM3WHecKMM o6"beKT, Mano kto flewcTBMTenbHO TonbKO nbiTaoTCfl Bbipa3MTb ropa3flo 6onee 
pa3yMHyK) KpnTHKy: mto o6"bflCHeHMe BbiHucneHna TbiopuHroM, BUflnivio, He ocTaBnaeT MecTa, fla>Ke b 
npuHMnne, flna JiK)5oro 6yflymero oetflCHeHUJi Ha ocHoee cpuauKU yMCTBennbix KanecTB, TaKnx, KaK 
co3HaHi/ie M CBo6oAHafl Bona. B 3tom cnynae flna 3HTy3nacT0B ncKyccTBeHHoro HHTenneKTa pe3K0 
OTBenaTb, hto npuHqun TbropuHra rapahTupyeT, hto KOMnbioTep MO>KeT cflenaTb see, hto MO>KeT 
cflenaTb M03r, — He nyniuMM BapnaHT. 3to, 6e3ycnoBHO, TaK, oflnaKO oto otbot na ochobo 
npeflCKa3aHna, a npo6neMa 3aKnK)HaeTCfl b o6"bflCHeHm/i. CymecTByeT od-bficHume/ibHbiu npo6en. 

9] He flyiviaK), hto 3tot npo5en mo>kho 3anojiHMTb 6e3 BBeflenna Tpex ocTaBiuMxcfl hmtom. CeMHac, 
KaK y>Ke CKa3an, n CHUTaio, hto M03r — 3to KnaccunecKUM, a ne KBaHTOBbiM KOMnbKJTep, no3TOMy a ne 
>Kfly o6"bacHeHMn co3HaHMn KaK KBaHTOBO-BbiHucjinTenbHoro aBneHna HOKOToporo pofla. Tewi ho wienee, 
a >KAy, HTO oetefli/iHeHne BbiHi/icneHUfl m KBaHTOBoPi c|di/13mkm m, BepoflTHO, 5onee lUHpoKoe o6"beflMHeHMe 
Bcex HOTbipex hmtom 6yfleT Ba>KHbiM flna 4)yHflaMeHTanbHoro cpunococpcKoao nporpecca, 1/13 KOToporo 
0flHa>Kflbi nocneflyoT noHi/iiviaHMe co3HaHi/ifl. MTo6bi HUTaTenb ne CHen 3to napaflOKcaribHbiM, no3BonbTe 
MHe npoBecTM aHanormo c noxo>KeM npo6neMOM m 6onee panneM 3noxM: «Mto TaKoe >KM3Hb?». 3Ty 
npo6neMy pemnn flapBUH. CMbicn pemeHna 3aKnK)Hancfl b nflee o tom, hto cno>KHafl m HecoMHOHHO 
MeneHanpaBJieHHafl cjaopivia, KOTopyio mn Ha6nK)flaeM b >Ki/iBbix opraHM3Max, BCTpoena b peanbHOCTb 
SMnupw-iecKU, KaK BbiTeKaKDinee cneflCTBue fleiicTBua 3aKOHOB ci)M3HKH. SaKOHbi 4)M3hkm kohkpotho 
noATBep>Kflani/i dpopMy cjiohob h naBnuHOB ho 5onee, neivi 3to flenan Co3flaTenb. Ohm ho ccbinaKDTCfl 
Ha pe3ynbTaTbi, oco6eHHO na Mcxoflamne pe3ynbTaTbi; ohm npocTO onpeflenaroT npaBuna, b 
cooTBeTCTBMM c KOTopbiMM HpoMcxoflMT B3am\/ioAeMCTBMe aTOMOB M MM noflo5Horo. CeMHac flaHHan 
KOHLienMMfl 3aK0Ha npMpoflbi KaK Ha6opa 3aKOHOB flBM>KeHMa flBnaeTcn OTHOCMTenbHO hobom. 9] nonaraio, 
HTO ee MO>KHO npMOMcaTb fariMneo m b KaKOM-TO CTeneHM HbioTOHy. llpeAbiAyLMaa KOHLienuMfl 3aK0Ha 
npMpoAbi 3aKnK)Hanacb b npaBMne, KOTopoe M3narano, nmo npoucxodum. RpMiviepoM cny>KaT 3aK0Hbi 
ABM>KeHMfl nnaneT Moranna Kennepa, KOTopbie ooMCbiBariM npMHUMn ABM>KeHMfl nnaneT no 

SnriMnTMHeCKMM Op6MTaM. I/Im M0>KH0 npOTMBOnOCTaBMTb 3aK0Hbl HbHDTOHa, KOTOpbie aBTlflRDTCfl 
C|3M3MHeCKMMM 3aK0HaMM B COBpeMeHHOM CMblCTie. OhM HO ynOMMHaiOT 06 3nJlMncaX, XOTfl npM 

cooTBeTCTByKDLUMX ycTioBMflx noBTopawT (m nonpaBTiflioT) npeACKa3aHMfl Kennepa. Hmkto ho cwior 5bi 
o6"bacHMTb, HTO TaKoe >KM3Hb, Mcnonb3yfl KonqenLiMK) «3aKOHa c|dm3mkm» Kennepa, nocKonbKy Bce MCKanM 
5bi 3aK0H, noATBep>KAaK)mMM cnoHOB TaK >Ke, KaK 3aK0Hbi Kennepa noATBep>KAaK)T snnMncbi. OAHaKO 
flapBMHy 5bino MHTepecHO, KaKMM o5pa30M 3aK0Hbi npMpoAbi, ne ynoMMHaBLUwe o cnonax, MornM, tom 
He Menee, nopoAMTb mx TaK >Ke, KaK 3aKOHbi HbtoTona nopoAMnM 3nnMncbi. HecMOTpfl na to, hto flapBMH 
He Mcnonb30Ban hm oahofo KOHKpeTHoro 3aKOHa HbRDTona, era OTKpbiTMe 5bmo 6bi HenoHSTHO 5e3 Toro 
MMpoB033peHMfl, KOTopoo ne>KMT B ocHOBO 3TMX 3aKOHOB. 9] o>KMAaK), HTO poiueHMe npo6nei\/ibi «Hto 
TaKoe co3HaHMe?» 5yAeT 3aBMceTb ot KBaHTOBoPi TeopMM mmohho b TaKOM CMbicne. Oho He 3aAeMCTByeT 

HMKaKMX OC06blX KBaHTOBO-MexaHMHeCKMX npOLieCCOB, HO 6yAeT KpMTMHeCKM 3aBMCeTb OT KBaHTOBO- 

MexaHMHecKOM, M B oco6eHHOCTM, MHoroBcenencKOM KapTMHbl MMpa. 

KaKOBbi MOM CBMAOTenbCTBa? 9] y>Ke npoACTaBMn HOKOTopbie m3 hmx b rnaBe 8, rp,e raBopMn o 3HaHMM 
c nepcneKTMBbi MynbTMBepca. Xota Mbi m He 3HaeM, hto TaKoe co3HaHMe, oho sbho tocho CBfl3aH0 c 
pocTOM M npoACTaBnoHMeM 3HaHMfl B M03re. TorAa Ka>KeTCfl HOBepoflTHbiM, hto Mbi cyMeeM o6"bacHMTb, 
HTO TaKoe co3HaHMe KaK c|3M3MHecKMM npouecc, noKa ne oCtncHMM na ochobo c|3M3mkm caMO 3HaHMe. 
noAo5Hoe o6"bacHeHMe 6bino TpyAHO nonyHMTb b paMKax KnaccMHecKOM TeopMM BbiHMcneHMJi. Ho, KaK a 
y>Ke o5"bacHMn, b KBaHTOBOM TeopMM p,na 3Toro oetflcneHMfl ecTb xopoman ocHosa: 3HaHMe mo>kho 
noHMMaTb KaK cno>KHOCTb, KOTopafl npocTMpaeTCfl Hepe3 MHO>KecTBO Bcenennbix. 

C co3HaHMeM HOKOTopbiM o6pa30M CBfl3aH0 eme OAHO yMCTBOHHoe KanecTBO — CBo6oAHaa Bona. 

XopOLUO M3BeCTH0, HTO CB060AHyK) BOnKD TO>Ke CnO>KHO nOHSTb B paMKax KnaCCMHeCKOM KapTMHbl MMpa. 
CnO>KHOCTb npMMMpOHMfl CB050AHOM BOnM 0 CtDM3MK0M HaCTO 05"baCHflK)T BMHOM AeTepMMHM3Ma. XOTSR 

BMHOBaTO 3Aecb (KaK o5"bflCHMn B rnaBe 11) KnaccMHecKoe npocTpancTBO-BpeMa. B npocTpancTBe 
BpeMOHM '^mo-mo npoMcxoAMT co mhom b Ka>KAbiM KOHKpeTHbiM MOMOHT Mooro 6yAymero. fla>Ke ecnM to, 
HTO npoM30MAeT, HenpeACKa3yeM0, oho y>Ke naxoAMTca TaM, na cooTBOTCTByKDmeM ceneHMM 
npocTpancTBa-BpeMeHM. He mmoot CMbicna roBopMTb o tom, hto n «M3MeHK)» to, hto naxoAMTca na 
3T0M ceneHMM. llpocTpaHCTBO-BpeMfl He M3MeHfleTCfl, a 3HaHMT, B paMKax ct3M3MKM npocTpancTBa- 
BpoMOHM HeB03M0>KH0 noHflTb npMHMHbi, cnoACTBMfl, OTKpbiTOCTb 6yAymero MnM CB060AHyK) BOnK). 

TaKMM 05pa30M, 3aMeHa ASTepMMHMCTMHeCKMX 3aK0H0B ABM>KeHMn HeAOTepMMHMCTMHeCKMMM 

(cnynaMHbiMM) HMKaK ne noMorna 5bi petuMTb npo6neMy cbo5oahom BonM, noKa 3tm 3aKOHbi ocTaBanMCb 
6bi KnaccMHecKMMM. GBo6oAa ne mmoot HMHero o6mero co cnynaMHOCTbio. Mbi oqeHMBaeM cbok) 
CBo5oAHyio Bonio KaK cnoco6HOCTb Bbipa>KaTb b cbomx asmctbmax to, KeM Mbi flBnaeMca KaK 
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i/iHflMBMflyyMbi. Kto oueHun 6bi cnyMaPiHOCTb? To, hto mbi CHuraeM cbommi/i ceo6odHbiMU flewcTBUflMH, 
— 3T0 He cnynaMHbie nnn HeonpefleneHHbie fleMCTBua, a fleMCTBi/in, b SHaHi/iTenbHOM cieneHU 
onpedeneHHbie leivi, neivi Mbi aBnaeivica, hto Mbi flyMaewi m hto nonynaeTCfl b peaynbrare. (XoTb ohm m 
onpefleneHbi b anaHHTenbHOM CTenenn, na npaKTi/iKe ohm Moryr 6biTb b BbicmeM creneHM 
HenpeACKaayeMbi M3-3a mx cno>KHOCTM). 

PaccMOTpMM cneflyromee TMnMHHoe yTBep>KfleHMe, KOTopoe othocmtca k CBo6oflHOM Bone: «nocne 
TLnaTenbHoro pasMbiLuneHMn a Bbi5pan cflenaib X: a Mor 6bi cflejiarb flpyroM Bbi5op; 3to 5bmo 
npaBMnbHbiM pemeHMeM: y Mens xopomo nonynaeTca npMHMMaib raKMe peLueHMa». B paMKax nK)6oM 
KJiaccMHecKOM KapTMHbi MMpa 3TO yTBep>KfleHMe a6conKDTHO 6eccBa3HO. B paMKax KapiMMbi 
wiynbTMBepca oho MMeei npaivioe c|3M3MHecKoe npeflciaBneHMe, noKa3aHHoe b Ta5nMi4e 13.1. He 
npefljiaraio onpedenfimb MopanbHbie MriM acieTMHecKMe MeHHOCTM na ochobo raKMX npeACTasneHMM; 

npocTO noKasbiBaHD, hto 5naroflapfl TOMy, hto KBaHTOsaa peanbHOCTb MMeeT xapaKTep 
MyjibTMBepca, CBo5oflHafl Bonn m CBfl3aHHbie c hom KOHqenLiMM Tenepb coBMecTMMbi c c|3M3mkom). 

TaKMM o6pa30M, KOHqenLiMfl BbiHMcneHMJi TbKjpi/inra BbimaflMT Menee OTBTieneHHOM ot HenoseHecKMX 
MeHHOCTOM M y>Ke ho npenaTCTByeT noHMMaHMK) HenoBenecKMX KanecTB, noflo6Hbix CBo6oflHOM Bone, 
npM ycnoBMM, hto OHa noHMMaoTca b KOHTOKCTe wiynbTMBepca. Tot >Ke caMbiM npMMep onpaBAbiBaeT m 
TeopMK) 3BepeTTa. B 3tom CBfl3M ueHOM noHMMaHMfl flsneHMfl MHTepc|3epeHi4MM aBnaeTcn co3flaHMe mjim 
ymy5neHMe MHO>KecTBa cjDMJiococtDCKHx npo5neM. Ho 3flecb, m bo mhohmx flpyrMX npMMepax, KOTopbie a 
npMBen b 3tom khmfs, Mbi bmamm, hto npoMcxoflMT KaK pa3 o5paTHoe. 3c|3c|3eKTMBHOCTb TeopuM 
MynbTMBepca npM BKnaAe b pemeHMe M3flaBHa cymecTByromMX c|3MnococjDCKMX npo6neM TaK BbicoKa, hto 

3Ty TeopMK) CTOMTIO 5bl npMHflTb fla>Ke npM noriHOM OTCyTCTBMM ee C|3l/13MHeCKMX CBMfleTenbCTB. B CaMOM 

flene, c|3i/inococtD fl3BMfl JIbioMC b cboom KHMre On the Plurality of Worlds^^ nocTyriMpoBan cymecTBOBaHMe 

MynbTMBepca, MCXOflfl MCKJiroHMTenbHO M3 C|3MnOCOC|3CKMX npMHMH. 



Ta5nMi4a 13.1 0M3MHecKMe npeflCTaBneHMfl HOKOTopbix yTBep>KfleHMM, OTHOcniMMXcn k 

CBo6oflHOM Bone. 



ilocne TinaTenbHoro 
pa3MbiLijneHMfl a Bbi6pan cflenaTb X 


ilocne TmaTenbHoro pa3MbiLuneHMfl neKOTopbie 
KOHMM MOHfl, BKniOHafl Ty, KOTOpafl roBopMT, Bbi6panM 
CflenaTb X 


f\ Mor 6bi CflenaTb flpyroM Bbi6op 


flpyrMe Konnn Mens cflenanM flpyroM Bbi5op 


3to 6bino npaBMnbHbiM 
pemeHMeM 


HpeflCTaBneHMfl Mopanbhbix MnM 3CTeTMHecKMX 
ueHHOCTeM, KOTopbie OTpa>KeHbi b MoeM Bbi6ope 
BapMaHTa X, noBTopaioTCfl b MynbTMBepce ropasflo 
5onee nacTO, hom npeflCTasneHMfl KOHKypMpyioiflMX 
ueHHOCTeM 


y MOHfl xopoLuo nonynaeTCfl npM- 
HMMaTb TaKMe pemeHMfl 


Te KOHMM MOHfl, KOTopbie Bbi5panM X M B flpyPMX 
noflo6Hbix CMTyaMMflx cflenanM npaBMnbHbiM Bbi6op, 
HMcneHHO npeBocxoflflT see ocTanbHbie kormm 



BnoBb o5paLflaflCb k TeopMM 3Bonioi4MM, a tohho TaK >Ke Mory cornacMTbcn c HeKomopou 

050CH0BaHH0CTbK) KpMTMKM TOOpMM 3BOniOUMM flapBMHa Ha OCHOBe TOfO, HTO Ka>KeTcn «HeBepOflTHblM», 

HTo6bi TaKMe cno>KHbie aflanTauMM MornM pa3BMTbCfl aa flannbiM npoMe>KyTOK speMOHM. OflMH m3 
KpMTMKOB floyKMHca xoHOT, HTo6bi 6Mocc|3epa yflMBnana nac TaK >Ke, KaK yflMBMno 6bi nac, ecnM 6bi rpyfla 
6poLijeHHbix 3anacHbix nacTeM ynana b 4)opMe BoMHra-747. B CBfl3M c 3tmm laKaa KpMTMKa naBOflMT na 
ananorMK) Me>Kfly, c oflHOM CTopoHbi, MMnnMapflaMM neT npo5 m oium6ok, MMeBiuMX MecTO na bcom 
nnaneTe, m, c flpyroM CTopoHbi, MmoBeHHOM «cnyHaMHOCTbK) cosMecTHoro nafleHMn». Tom ho Menee, 
ABnaeTca nM tohho npoTMBonono>KHafl no3Mi4Mfl floyKMHca nonnocTbio afleKBaTHOM KaK o6"bflCHeHMe? 
floyKMHC He xoneT, Hmo6bi nac yduenfino to, hto cno>KHbie aflanTaqMM nonBMnMCb cnoHTaHHO. flpyrMMM 
cnoBaMM, OH 3aflBnfleT, hto era TeopMfl «3roMCTMHHoro reHa» — 3to nonnoe oGtACHeHMe, KOHenno, ne 
KOHKpeTHbix aflanTauMM, ho bo3mo>khoctm noasneHMfl TaKMX cno>KHbix aflanTaqMM. 

OflHaKO 3T0 He nonnoe o6"bflCHeHMe. B stom o6"bPicHeHMM cyiflecTByoT npo6en, m na 3tot pa3 Mbi y>Ke 
3HaeM ropa3flo 6onbLue o tom, KaKMM o6pa30M flpyrMe hmtm MornM 6bi sanonHMTb 3tot npo6en. iVlbi 

BMflenM, HTO CaM CjDaKT TOrO, HTO ci3M3MHeCKMe nepeMeHHbie MOryT XpaHMTb MH430pMai4MK), 

B3aMM0fleMCTB0BaTb flpyr c flpyroM flnn nepeflaHM m pennMKauMM 3tom MHctDopMauMM, m hto noflo6Hbie 
npoqeccbi ycTOMHMBbi, nonnocTbio 3aBMCMT ot flOTaneM KBaHTOBOM TeopMM. Bonee Toro, mn BMflenM, hto 
cyiflecTBOsaHMe BbicoKoaflanTMpoBannbix pennMKaTopoB 3aBMCMT ot c|DM3MHecK0M ocyiflecTBMMOCTM 
C03flaHMfl M yHMBepcanbHOCTM BMpTyanbHOM peanbHOCTM, KOTopyio, b cbok) onepeflb, mo>kho noHMMaTb 



«0 MHO>KeCTBeHHOCTM MHpOB». 
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KaK cneflCTBue my6oKoro npuHLinna, npuHquna Tbiopi/iHra, KOTopbiPi CBflabiBaer cfjuanKy m leopnio Bbi- 
HMcneHi/iM M He flenaei abhom ccbiJiKH Ha pennnKaiopbi, aBonioMMK) i/inn 6nono™K). 

AHanornHHbii?i npo6en cyinecTByer m b ani/icTeivionorm/i ilonnepa. Ero kpmtmkm yflUBnnioTCfl, noHeiviy 
pa5oTaeT 3tot naynHbrn Merofl nnn hto onpaBflbiBaei to, hto Mbi nonaraeivicfl na cbom nyHLUi/ie naynnbie 
TeopuM. 3to npuBOflMT MX K CTpacTHOwiy >KenaHHK) npuHquna HHflyKLinn nnn Hero-TO noflo5Horo (xora, 
5yfly>HM KpMnTO-MHflyKTI/lBMCTaMM, OHM 05bNH0 0C03HaK)T, HTO TaKOM npi/iHi4i/in TaioKe HMHero He o6"bacHMn 
5bi M He onpaBflan). flna nocneflOBaTeneM ilonnepa OTBeimb, hto raKOM semn, KaK onpaBflanne, ne 
cymecTByer nnn hto nepaayiviHO nonaraibcfl na reopnn, — Bce pasHO, hto o6ecneHi/iTb o6"bflCHeHMe. 
Ilonnep fla>Ke CKaaan, hto «hm oflna reopua snaHi/ia ne flon>KHa nbiTaibca o6"bflCHMTb, noneiviy HaiiiM 
nonbiTKM o6"bacHHTb semn OKaabiBaroicfl ycneiuHbiMM» {Objective Knowledge^'', cip. 23). Ho KaK TonbKO 
Mbi noHMMaeM, hto poor HenoBeHecKoro ananna — sto c|3H3MHecKMM npouecc, Mbi Bi/iflUM, hto nbiraTbCfl 
o6"bacHi/iTb, KaK M noneiviy oh nponcxoflUT, ne MO>KeT 6biTb He floasoneHO. SnucTeiviojiorna — 3to leopun 
(MCXoflflmeM) c|3M3MKM. 3to ocHOBaHHafl Ha cjDaKTax Teopua 06 o6cToaTenbCTBax, npn KOTopbix BbipacTer 
i/inn He BbipacTei onpeflejieHHan c|3H3HHecKaa BennHnna (ananne). fonbie yTBep>KAeHMa stom reopnn 
LUHpoKO npi/iHi/iMatoTca. Ho Mbi He b cocToaHi/in naMTH oBtflCHeHne mx mctmhhoctm TonbKO b paMKax 
TeopuM nosHani/ifl KaK maKoeou. B stom ysKOM cwibicne Honnep 5bm npaB. 06"bflCHeHne flon>KHO 
BKJiKJHaTb KBaHTOByK) c|3M3MKy, npuHqun TbKDpi/iHra M, KaK OTMenan caM Honnep, reopnK) SBomonm. 

3amMTHi/iKi/i o6menpMHflTOM TeopuM, B Ka>KflOM H3 HOTbipex cnyHaeB, nocTOAHHO OTpa>KaK)T nyflHbie 
HanaflKi/i kpmthkob na 3tm oetflCHHTenbHbie npo5enbi. 3to nacTO BbiHy>KflaeT nx BosspamaTbCfl k cy™ 
CBoero co6cTBeHHoro nanpaBnenna. «3to Moa no3m4i/ifl, APyroM y MeHfl HeT», — aio mx KOHOHHbiM 
OTsei, TaK KaK ohm nojiaraKJTca na caMOOHeBMflHyK) HenorMHHOCTb OTKasa ot HeocnopMMOM 
c|3yHflaMeHTanbH0M leopMM mx co6cTBeHHOM kohkpothom o5nacTM. l/la-aa aroro ohm Ka>KyTCfl KpMTMKaM 
eme 5onee ysKMMM, m 3to nopo>KflaeT neccMMMSM OTHOCMienbHO nepcnoKTMB flanbHeMLuero 
cfjyHflaMeHTanbHoro o5"bflCHeHMa. 

HecMOTpa na Bce onpasflaHMa, KOTopbie a npMBO>Ky b nonbsy kpmtmkob qeHTpanbHbix reopMM, 
MCTopMfl Bcex HOTbipex HMTOM noKasbiBaoT, HTO b TeneHMe 6onbiueM nacTM flBaflqaToro BOKa c 
c|3yHflaMeHTanbH0M nayKOM m c|3Mnococ|3MeM npoMcxoflMno hohto onenb nenpMATHoe. nonynapHOCTb 
no3MTMBM3Ma M MHCTpyMeHTanMCTCKoro Bsmafla na nayKy 6bma CBflsana c anaiMOM, norepePi 

yBepeHHOCTM B Ce5e M neCCMMMSMOM OTHOCMienbHO MCTMHHblX OetflCHeHMM, B TO BpeMfl Korfla npecTM>K, 

nonesHOCTb, a b fleMCTBMTenbHOCTM, m c|3MHaHCMpoBaHMe cjDyHflaMeHTanbHbix MccneAOBaHMM 6bmM na 

BblCOKOM ypOBHe. KOHOHHO, 6bmO MHOrO OTflenbHblX MCKnK)HeHMM, SKJIKDHafl HOTBepblX repOOB 3T0M 

maBbi. Ho 6ecnpei4efleHTHbiM o6pa3 oflHOBpeivieHHoro npMHATMfl m MmopMpoBaHMfl mx leopMM roBopMT 
caM 3a ce6fl. 9] hb npeieHflyio na to, hto mmokd nonnoe o6"bflCHeHMe 3Toro aBnenm, ho hto 6bi ero hm 
Bbi3Bano, Ka>KeTCfl, ceMHac wibi ot Hero OTKa3biBaeMCfl. 

9] yKa3an na oflny npMHMHy, KOTopan Morna nocnoco5cTBOBaTb 3T0My, a mmohho: no OTflenbHOCTM 
Bce HOTbipe TeopMM coflep>KaT o5"bflCHMTenbHbie npo6enbi M3-3a KOTopbix ohm wioryT noKa3aTbCfl y3KMMM, 

5eCHenOBeHHblMM M neCCMMMCTMHHblMM. Ho CHMTaK), HTO KaK TOnbKO MX 6yflyT paccMaTpMBaTb 

coBMecTHO, KaK eflMHoe o6"bflCHeHMe CTpyKTypbi peajibHOCTM, 3to Heyflannoe cbomctbo M3MeHMTCfl na 
npjiMO npoTMBonono>KHoe. flanoKoe ot OTpMLiaHMJi CBo6oflHOM bojim, flanoKoe ot nowieineHMfl 
HenoBSHecKMX MeHHOCTeM b kohtskct, rfle ohm CTaHOBflTca TpMBManbHbiwiM m HeBa>KHbiMM, flansKoe ot 
neccMMM3Ma, 3to 4)yHflaMeHTanbH0 onTMMMCTMHHoe MMpoB033peHMe noMemaoT HenoBenecKMM pa3yM b 

MOHTp C|3M3MHeCKOM BCeneHHOM, a 06"bflCHeHMe M nOHMMaHMe — B MOHTp CTpeWineHMM nKJflSM. 9] 

HaflOKJCb, HTO HaM He npMfleTCfl noTpaTMTb cnMLUKOM MHoro BpeivieHM, HTo6bi, rnflfla Ha3afl, 3amMTMTb 
3T0T eflMHbiM B3rnflfl OT HecyinecTByHDmMX KOHKypeHTOB. B KOHKypeHTax He 6yAeT neflocTaTKa, Korfla, 
Bcepbes npMHflB oflMHyK) TeopMK) CTpyKTypbi peanbHOCTM, Mbi nanneM pa3BMBaTb ee. Ilopa flBMraTbca 
flanbiue. 



TepMHHOJIOrHH. 

riapaAnrMa — Ha6op MflOM, na ochobo KOToporo ero npMBep>KeHi4bi Ha5nK)flaK)T m o6"b5RCHnK)T Bce, 
HTO npoMcxoflMT B MX onbiTO. B cooTBeTCTBMM c ToMacoM KyHOM npMBep>KeHHOCTb napaflMrMe flenaeT 
HenoseKa cnenbiM k flocTOMHCTBaM flpyroM napaflMrMbi m MemaoT eMy MensTb napaflMrMbi. HeB03MO>KHO 
noHSTb flse napaflMrMbi oflHOBpeMenno. 

KoneHrareHCKan MHTepnperaMMn KBaHTOBOM luiexaHMKH — Mflea, KOTopaa 3aKnK)HaeTca b tom, 

HT06bl KaK MO>KHO JierHO M36e>KaTb CneflCTBMM KBaHTOBOM TeopMM flnfl npMpOflbl peanbHOCTM. B MOMOHTbl 

HaSriKJfleHMfl pe3ynbTaT b oahom m3 Bcenennbix npeflnono>KMTenbHO CTanosMTCfl peaiibHbiM, a Bce 
«06"beKTHBHoe 3HaHne». 
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flpyrne BceneHHbie — fla>Ke re, KOTopbie BHecni/i b 3tot peayjibTai cbom BKnafl — CHUTaroTca HHKorfla He 
cymecTBOsaBiumviM. B cooTBeicTBHn c armvi BsmaflOM HenosBonmenbHO cnpami/iBaTb o tom, hto 
npoMcxoflMT B peanbHOCTM Me>KAy co3HaTenbHbiMi/i Ha5nK)fleHi/ifli\/iM. 



Pe3H)Me. 

HHienneKTyanbHbie ncTopnn cjDyHflaivieHTanbHbix leopuM neibipex HmePi coAep>KaT saMeHarenbHbie 
napannenn. Bee neibipe hmtm 6bmM oflHOBpewieHHO npi/iHATbi (flnn npaKTHHecKoro i/icnonb30BaHna) m 
nponmopupoBaHbi (KaK o5"bflCHeHM3 peanbHOCTn). OAHa m npuHUH SToro saKnioHaeTCfl b tom, hto no 
OTflenbHOCTM Ka>Kflafl m 3ti/ix leopuM coflep>Ki/iT o6"bflCHMTenbHbie npo6enbi m Ka>KeTCfl xonoflHOM m 

neCCl/IMl/ICTUHHOM. OCHOBblBaib MMpOB033peHHe Ha n\060iA M3 HMX B OTflenbHOCTM, B 06LfleM CMbicne, 

peflyKTMBHo. Ho ecnn paccMOTpeTb nx bmocto, KaK eflUHoe o6"bflCHeHMe CTpyKTypbi peanbHocTn, Bce TyT 
>Ke M3MeHfleTca. 

TaK HTO >Ke flaribiue? 



Fjiaea 14. Koneu BcejiCHHoii. 

Xomfi ucmopufi u He UMeem CMbicna, Mbi 
Mo>KeM damb eu cMbicn. 

Kapn rionnep (The Open Society and Its Enemies\ T. 

2, cjp. 278) 

Korfla B xofle moi/ix nccneflOBaHUM ochob KsaHTOBoPi Teopnn a BnepBbie oco3Haji CBa3n Me>Kfly 
KBaHTOBOM ctDi/i3MK0M, BbiHMcneHneM M snucTeMonori/ieM, paccMaTpMBan mx KaK CBi/iflOTenbCTBO 
MCTopunecKOM TeHfleHMMi/i ctDM3MKM nomoTMTb npeflMOTbi, KOTopbie flo 3Toro Ka3ani/icb hmkohm o6pa30M c 
Hew He CBfl3aHHbiMM. AcTpoHOMMfl, HanpuMep, 6bma CBa3aHa c c|3M3I/ikom 3eMJii/i Hepe3 3aK0Hbi HbtoTona, 
M 3a nocneflyroiflne necKonbKO bokob c|3M3MKa nomoTuna 6onbLijyK) ee nacTb, npoBpaTUB ee b 
acTpoc|DH3MKy. Xmmmk) Hanann OTHOcnTb k c|3M3i/iKe nocne OTKpbiTHM Oapaflen b o6jiacTM aneKTpoxuMnn, 
a KBaHTOBaa Teopun cflenana 3Ha>Hi/iTejibHyK) nacTb ochobhom xhmmm npaivio npeflCKa3yeM0M m oflHux 
saKOHOB c|dm3mkm. 06Lflafl Teopua OTHOci/iTenbHOCTH SMHiuTeMHa nomoTHJia reoMOTpnK) i/i M36aBi/ina KaK 
KOCMonormo, TaK m Teoprno BpewieHU ot mx npe>Kfle hucto c|3nnococj3CKoro CTaTyca, npespaTUB mx b 
yKpynneHHbie pa3flenbi 4)M3mkm. HeflaBHO, KaK a y>Ke OTMeTMn, TeopMa nyTemecTBMH bo bpomohm TO>Ke 
npuMKHyna k 4)M3MKe. 

TaKMM o6pa30M, 6yflyiflMe nepcnsKTMBbi nomoifleHnsq KBaHTOBOM 4DM3MKoi^ ne TonbKO TeopwM 
BbNMcneHna, ho m meopuu doKaaamenbcmea (y KOTopoM ecTb anbTepnaTMBHoe Ha3BaHne «MeTa- 
MaTeMaTMKM») npeflCTaBTiflioTCfl mho CBHfleTenbCTBOM flsyx TOHfleHMMM. riepBaa TenfleHMMfl b tom, hto 
HenoBenecKoe 3HaHMe b LienoM npoflon>Kano npuHMMaTb eflMHyro CTpyKTypy, KOTopoPi oho flon>KHO 
o6naflaTb, ecnw oho noHATHO b tom CMbicne, na KOTopbiM a nafleancn. 1/1 BTopan TenfleHLina b tom, hto 
caMa eflMHaa CTpyKTypa flon>KHa cocTOflTb m3 nenpepbiBHO ymy5naK)ifleMCfl m paciuMpnKDLneMca TeopMM 
cfDyHflaMeHTanbHoiTi 4)M3mkm. 

MMTaTenb y3HaeT, hto moo MHehne nacneT BTopoM TeHflOHMMM M3MeHMnocb. XapaKTop CTpyKTypbi 
peanbHOCTM, KOTopyK) a npeflnaraK) cemac, KacaeTcn ne TonbKO cfjyHflaMeHTanbHOM c|3M3mkm. 
HanpMMep, KBaHTOBaa Teopua BbiHMcneHMfl 6bina co3flaHa nyTOM BbiBSfleHMfl npuHqunoB BbNMcneHMn 
He TonbKO M3 KBaHTOBOM cj3H3MKH. Ona BKHWHaeT npMHMMn TbKDpuHra, KOTopbm y>Ke 6bin, nofl Ha3BaHMeM 
aunomesbi Mepna-TbKDpuHra, ochobom TeopMH BbiHMcneHMfl. Ero HMKorfla ne Mcnonb30Bann b c|DM3MKe, 
HO flOKa3an, hto ero mo>kho flon>KHbiM o5pa30M noHSTb TonbKO KaK ct3M3MHecKMM npMHUMn. Oh 
HaxoflMTCfl Ha oflHOM ypoBHe c npMHi4MnoM coxpaneHMfl anepruM m flpyrMMM 3aK0HaMM TepMOflMHaMUKM: 
TO ecTb, OH flBnaoT C060M orpaHUHMBaKDLflee ycnoBMe, KOTopoMy, flnn nonbsbi Hamero 3HaHMfl, 
noflHMHflioTca Bce ocTanbHbie TeopwM. Ho b OTnwHMe ot cytflecTByKDinMX 3aK0H0B ct3M3MKM, oh mmoot 
McxoflfliflMM xapaKTep, KOTopbiM o6paiflaeTCfl npaMO k CBOMCTBaM cno>KHbix MaiuMH m TonbKO kocbohho k 
flpo5HoaTOMHbiM o6"beKTaM M npoqeccaM. (IV!o>kho yTBep>KflaTb, hto BTopoM 3aK0H TepMOflMHaMMKM — 
npuHMnn yBenHHOHMfl shtpohmm — TO>Ke HMeeT STy dpopwy). 

ToHHO TaK >Ke, ecnM Mbi noHMMaoM anaHue m adanmauuK) ksk CTpyKTypy, KOTopaa TaneTca nepes 

MHO>KeCTBO BCeneHHblX, TO Mbi 0>KMflaeM, HTO npUHMUnbl SnUCTOMOnorMM M SBOnKDUMH MO>KHO npflMO 
Bbipa3MTb B BMfle 3aK0H0B O CTpyKType MynbTMBepca. To eCTb, ohm nBnaKJTCfl C|3M3MHeCKMMM 3aK0HaMM, 

HO Ha McxoflaineM ypoBHe. BepoflTHO, KBaHTOBaa TeopMJi cno>KHOCTM eifle ne flocTMrna Toro ypoBHfl, rfle 

OHa MO>KeT Bbipa3MTb B C|DH3HHeCKOM CjDOpMO BblCKa3blBaHMe O TOM, HTO 3HaHMe MO>KeT paCTM TOnbKO B 
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cmyaMnax, cooTBercTByiomMX MOflejin ilonnepa, noKaaaHHOM na pi/icyHKe 3.3. OflHaKO noaeneHUfl 
BbicKasbiBaHna mvieHHO raKoro pofla a OKHflaio b noflBJifltomeMCfl Teopnn Bcero, o6"bacHi/iTenbHOM m 
npeflCKaaaienbHOM Teopnn, oGteflUHfltomeM Bce neibipe hhtm. 

ilpi/i TaKOM nono>KeHMM Bemew MHSHne o tom, hto KBaHTOsaa c|3M3MKa nomomaer APyrne 
HanpaBneHna, cneflyei paccMaipuBaTb KaK orpaHi/iHeHHbiM Bsmafl c|3M3mkob, i/icnopneHMbiM, bo3mo>kho, 
peflyKMHOHHSMOM. flePicTBMTenbHO, Ka>Kflafl W3 rpex ocTaBLUnxcn Hmew flocTaioHHO 6oraTO, HTo6bi 
ccfjopMnpoBaTb qenyK) ocHOBy Mi/ipoBoaapeHna HeKOTopbix nK)p,ev\ noHTH raK >Ke, KaK cf^yHflaivieHTanbHan 

C|DM3MKa CjDOpMUpyeT OCHOBy MMpOB033peHMfl peflyKUMOHMCTOB. PHHapfl floyKMHC CHMTaei, HTO «ECJ1M 

BbicLune cosflaHMfl M3 KOCMOca Korfla-nn6o noceiflT SeivinK), i/ix nepBbiM BonpocoM, flna OLieHKH ypoBHsq 
HameM i4MBnnM3ai4m/i 6yfleT: «Ohm y>Ke o5Hapy>KMni/i 3BonK)Limo?»» MHome c|3Mnococ|3bi comacHbi c 
PeHe fleKapTOM, hto anncTeMonornfl Jie>Ki/iT b ocHOBe Bcero ocranbHoro 3HaHHfl m hto Henro noflo6Hoe 
apryMSHTy fleKapia cogito ergo sum — 3to Hame caMoe ocHOBHoe o6"bflCHeHMe. IVlnorne cneunajincTbi 
no BbNi/icnurenbHOM rexHUKe 5bmM laK nopa>KeHbi HeflaBHO OTKpbiTbiMn CBa3flMM Me>Kfly cjDM3HK0M m 
BbNMcneHneM, hto cflenann BbiBOfl, hto BceneHHan — 3to KOMnbioTep, a 3aK0Hbi c|dm3mkm - nporpawiMbi, 
o6pa6aTbiBaeMbie stum KOMnbKJTepoM. Ho Bce 3to y3KMe B3mflflbi Ha ncTi/iHHyio CTpyKTypy peanbHOCTH, 
KOTopbie fla>Ke bboaat b 3a5ny>KfleHne. 06'beKTMBHO HOBbiM CMHTe3 mvieeT cbom co6cTBeHHbm xapaKTep, 
KOTopbm cyLMecTBeHHO OTJiMHaeTCfl OT xapaKTepa nK)6oM m HOTbipex o6"befli/iHfleMbix mm hmtom. 

Hanpmviep, n 3aMeTMn, hto cf^yHflaivieHTanbHbie Teopnn Ka>KflOM m3 HOTbipex hmtom noflBepranncb 

KpHTMKe, HaCTMHHO CnpaBeflJIMBOM, 3a MX «HaMBHOCTb», «OrpaHI/1HeHHOCTb», «XOnOflHOCTb» M T. fl. 

ilosToiviy c TOHKM 3peHMfl cjDM3i/iKa-peflyKi4MOHMCTa, noflo6Horo CTMBOHy XoKMHry, HenoBeHecKan paca — 
3T0 Bcero nuLUb acTpoc|3M3i/iHecKi/i HeBa>KHbiM «xi/iMMHecKi/iM Mycop». Ctmbsh BaMH5epr flyiviaeT, hto 
«MeM 6onee noHATHOiTi Ka>KeTC5q BceneHHafl, jbm 5onee 6eccMbicneHH0M OHa Ka>KeTCfl. Ho ecnn b 
nnoflax Hamero nccneflOBaHi/ifl hot yTemeHUfl, to, no KpawHew iviepe, HOKOTopaa flona yTemeHna ecTb b 
caMOM MccneflOBaHm/i». (The First. Three Minutes\ CTp. 154). Ho nio6oM, kto He CBfl3aH c 
cjayHflaivieHTanbHOM cj3M3MKOM, flon>KeH 3aMHTepecoBaTbCfl, noneiviy sto nponcxoflHT. 

Mto KacaeTca BbiHucneHna, cneMnajincT no BbiHi/icnuTenbHOM toxhi/iko ToMacco TocjDcjDonM 3aMeTMn, 
HTO «Mbi HHKorfla He BbinonnaeM BbiHucneHne caMOCTOflTenbHO, Mbi npocTO noflKJiwHaeMCfl k BennKoiviy 
BbiHucneHMK), KOTopoe y>Ke npoMcxoflMT». flnn Hero aio He Bonnb OTHaaHna — coBceM Hao5opoT. 

OflHaKO Kpi/ITMKH MMp0B033peHI/lfl, OCHOBaHHOrO Ha TOOpUM BblHMCnUTenbHblX CMCTeM, He XOTflT BMfleTb 

ce5a B BHfle Hbei?i-TO nporpaMMbi, o6pa6aTbiBaeMOM HbUM-TO KOMnbKDTepoM. Teopua SBonioMMM, 
noHMMaeMafl b y3K0M CMbicne, paccMaTpuBaeT nac KaK npocTbie «cpeflCTBa» penni/iKai4i/in naiuMX renoB 
nnn MMMOB M 0TKa3biBaeTCfl OTBenaTb na Bonpoc o tom, noneMy SBonioMMfl CTpeMnnacb co3flaBaTb Bce 
6onbLuyK) aflanTHBHyK) cno>KHOCTb, i/inn na Bonpoc o ponn, KOTopyio TaKan cno>KHOCTb nrpaeT b 5onee 
LunpoKOM cxeMe Bcero. noflo6HbiM o5pa30M, (KpMnT0-)MHflyKTMBMCTCKa5q KpnTMKa 3nncTeMonorm/i 
□onnepa 3aKnioHaeTCfl b tom, hto, cjaopMynnpyfl ycnoBun pocTa naynnoro snanm, ero snucTeMonorna 
He o5"bflCHaeT, no<-ieMy 3to 3HaHMe pacTeT — noneMy ona co3flaeT Teopnn, KOTopbie ctomt 
i/icnonb30BaTb. 

KaK y>Ke oGtacHun, b Ka>KflOM cnynae 3aiflHTa 3aBMCMT ot npeflCTaBneHun oetflCHenuM flpyrux 
HMTew. Mbi He npocmo «XMMMHecKMM Mycop», noTOMy hto (nanpuMep) MaKpocKonnHecKoe noBeflenne 
HameM nnaneTbi, 3Be3flbi m ranaKTHKH 3aBMCMT ot ncxoflniflero, ho cjaynflaMeHTanbHoro c|3i/i3MHecKoro 
CBOMCTBa: SHBHUff 6 3T0M Mycopo. Co3flaHMe none3Horo 3HaHMfl B npoqecce nayKH m aflanTaqnM b 
npoLiecce SBonKDMHi/i cneflyeT noHUMaTb KaK ncxofl caMonoflo5HOCTi/i, noflTBep>KfleHHOM c|3i/i3MHecKMM 
npuHMnnoM, npuHui/inoM TbropuHra. I/I T.fl. 

TaKMM o6pa30M, npo6neMa npuHflTna oflHOM m3 stmx cjDynflaMeHTanbHbix TeopuM 3a ocHOBy 

MMpOB033peHI/lfl COCTOMT B TOM, HTO Ka>Kflafl 1/13 HUX flBTlfleTCa peflyKMMOHMCTCKOM. B LUHpOKOM CMblCTie 

3Toro cnoBa. To ecTb, ohm o6naflaioT mohojimthom oetacHHTenbHOM CTpyKTypoPi, b KOTopoM m3 
HecKonbKMX Hpe3BbiHaMHO rny6oKnx v\p,ev\ cneflyeT Bce ocTanbHoe. Ho 3to ocTaBnaeT acneKTbi caMoro 
npeflMOTa nonnocTbK) HeoetflCHenHbiMH. HanpoTi/iB, o5"bflCHMTenbHafl CTpyKTypa, KOTopyio ohm 
coeMecmHO npeflocTaBnaKDT flna CTpyKTypbi peanbHOCTM, ne flBnaeTcn MepapxMHecKOM: Ka>Kflafl m3 
HeTbipex HMTOM coflep>KMT npMHMMnbi, KOTopbie «McxoflJiT» M3 nepcneKTMB Tpex flpyrMX, ho, tom ho 
Menee, noMoraioT oGtacHMTb mx. 

Ka>KeTCfl, HTO TpM HMTM M3 HeTbipeX MCKTlKSHaiOT JTIOfleM C MX MeHHOCTSMM M3 ctDyHflaMeHTaTibHoro 

ypoBHfl o6"bacHeHMfl. MeTBepTan HMTb, snMCTeMonorMa, BbiflBMraeT 3HaHMe na nepeflHMM nnan, ho ne 
flaeT npMHMHbi paccMaTpMsaTb caMy snMCTeMonorMio KaK MMeioLnyio 3HaHMM0CTb 3a npeflenaMM 
ncMxonorMM naiuero BMfla. SnaHMe Ka>KeTCfl orpaHMHennoM KOHMenqMeM, noKa Mbi ne paccMaTpMBaeM 
ero c nepcnoKTMBbi MynbTMBepca. Ho ecriM 3HaHMe oSnaflaeT c|3yHflaMeHTanbHOM Ba>KHOCTbio, Mbi 
M0>KeM cnpocMTb, KaKaa >Ke ponb b eflMHOM CTpyKType peanbHOCTM Ka>KeTCfl ecTecTBennoM p,na cyiflecTB, 
co3flaioiflMX 3HaHMe, TaKMX, KaK Mbi caMM. 3tot Bonpoc M3yHMn KOCMonor OpsHK TMnnep. Ero OTBeT, 
meopufi OMeaa-moHKU, — OTJiMHHbiM npMMep TeopMM, KOTopaa, ecnw cooTHecTM ee c 3tom KHMroM, 
paccKa3biBaeT o CTpyKType peajibHOCTM b mojiom. Ona ne yKnaflbiBaeTca b paMKM hm oflHOM m3 hmtom, ho 
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HenpuBOflUMO npMHaflJie>Ki/iT BceM Heibipeivi. K co>KaneHi/iK), KHura Ti/innepa The Physics of Immortality^'' 
coflep>KHT npeyBeni/ineHHbie npnTflaannfl Ha era reopi/iio, i/i3-3a KOTopbix 6onbLUHHCTBO yneHbix m dpv\- 
nococ|30B cpaay >Ke OTBepmo ee, reivi caMbiM ynycTUB qeHHyK) ocHOBHyio v\Re\o, KOTopyK) a cemac 
o6"bacHK). 

C MoeM TOHKM speHMfl, npocTePiiuafl TOHKa Bxofla b leopuKD OMera-TOHKM — npuHqun Tbropi/iHra. 
YHi/iBepcanbHbiM renepaTop BnpryanbHOM peanbHOCTH cfjuanHecKH B03M0>KeH. TaKaa ManinHa cnoco6Ha 
nepeflaib KaK nK)6yio ctDnanHecKH BOSMOKHyio cpefly, raK m onpefleneHHbie mnoTeTHHecKne m 
a5cTpaKTHbie KaieropHU c nK)6oM >KenaeMoi?i TOHHOCTbio. CneflOBaienbHO, ero KOMnbioTep mvieer 
noTeHMnanbHO HeorpaHnneHHoe Tpe5oBaHi/ie flonojiHi/iienbHOM naiviaTi/i m mokbt BbinoriHi/iTb 
HeorpaHMHeHHoe KonnnecTBO aianoB. TpuBnanbHO 6biJio BcipanBaib 3to b KnaccMHecKyio reopnK) 
BbNMcneHna, nocKonbKy yHUBepcanbHbiM KOMnbroiep CHUTancn a6cTpaKi4neM b huctom BUfle. TbropuHr 
npocTO nocTynnpoBan JieHiy c 6ecKOHeHHO flojirow naMATbto (c caiviooHeBi/iflHbiMi/i, Ha ero Bsrrmfl, 
CBOMCTBaMM), coBepLueHHO TOHMbM npoqeccop, He Tpe5yK)mMM HM MOmnOCTM, MM 05cJiy>KMBaHMfl, 1/1 
HeorpaHMHeHHoe Bpeivifl. B tom, HTo6bi cflenarb siy MOflenb 6onee peajincTUHHOM, paapemnB 
nepnoflMHecKoe o6cny>KMBaHMe, hot npnHi4i/ini/ianbH0M npo6neMbi, ho ipn ociajibHbix Tpe5oBaHMa — 
HeorpaHMHeHHafl eiviKOCTb naiviflTM, HeorpaHMHeHHoe BpeMfl o6pa6oTKM m 3HeprocHa5>KeHMe — 
npo6neMaTMHHbi b CBeie cyinecTBytomeM KOCMonorMHecKOM reopnn. B HOKOTopbix coBpeivieHHbix 
KOCMonori/iHecKMX MOflenax BcejieHHan nocne Bonbiuoro C>KaTMa noBTopno paapyLUHTca nepea 
KoneHHoe Bpeivia m 5yfleT raioKe npocTpancTBeHHO KoneHHOM. BceneHHaa HMeer reoMeipmo «3-x 
wiepHOM cc|3epbi», ipexMepnoro ananora flByxMepnoPi noBepxHOCTi/i cctDepbi. B 3tom CBaan laKan 
KOCMonori/ifl Hano>KMna 6bi KoneHHbiM npeflen KaK na OMKOCTb naMaTM, laK m na KonnHecTBO aranoB 
o5pa5oTKM, KOTopbie CMorna 5bi ocymecTBHTb Maujuna flo KOHua BceneHHOM. 3to cflenano 5bi 
yHUBepcanbhbiM KOMnbKDiep c|3H3MHecKM HeB03M0>KHbiM, M npi/iHMnn Tbiopi/iHra 6bm 6bi HapymeH. B 
flpyrux KOCMonori/iHecKi/ix MOflennx BceneHHaa npoflon>KaeT bbhho pacmnpflTbCfl m flBnaeTcn 
npocTpaHCTBeHHO 5ecKOHeHHOM, HTO, Ha nepBbM Bsrnafl, MO>KeT npeflocTaBHTb HeorpaHnnenHbiM 
i/icTOHHMK Marepnana flnn coaflanna flononnnTenbHOM naMflTH. K co>KaneHHK), b 6onbLui/iHCTBe no- 
flo6Hbix MOfleneM nnoTHOCTb aneprm/i, flociynHOM molmhoctm KOMnbKDiepa, yivieHbiuanacb 6bi c 
pacLunpeHMeM BceneHHoPi, m ee nprnunocb 6bi co6MpaTb onenb flaneKO or Seivmn. Ma-aa Toro, hto 
c|DH3MKa Hanaraer na CKopocTb a6conK)THbiM npeflen — CKopocTb CBeia, — flocryn k naivinTM KOMnbioTe- 
pa npi/iLunocb 6bi saMeflnmb, m, b kohohhom more, Mbi CHOBa npmunn 6bi k BbinonHehmo TonbKO 
KoneHHoro Hucna sranoB BbiHucneHUfl. 

KriKJHeBoe OTKpbiTue leopm/i OMera-roHKH — 3to OTKpbiTue Knacca KOCMonornHecKnx MOflenePi, b 

KOTOpblX, HeCMOTpfl Ha KOHeHHOCTb BCeneHHOM KaK B npOCTpaHCTBe, TaK M BO BpeMeHM, eiVIKOGTb naMflTM, 

KonnnecTBO B03M0>KHbix aianoB BbiHucneHi/in i/i CHa6>KeHne 3c|)c|3eKTMBHOi?i SHeprnei?! HeorpaHi/iHeHHbi. 

3Ta MHMMafl HeB03M0>KH0CTb MO>KeT npOHSOMTH M3-3a Hpe3BblHaMHOl7l CUnbl KOHeHHblX MOMOHTOB 

pa3pyiueHna Bonbiuoro C>KaTMa BcenennoM. CnHrynflpHOCTH npocTpaHCTBa-BpeivieHU, noflo5Hbie 
BonbUJOMy B3pbiBy m Bonbtuoiviy C>KaTMK), peflKO 6biBaHDT cnoKOMHbiMn MeciaMU, ho sto ropa3flo xy>Ke 
6onbLUHHCTBa m hmx. Oopivia BceneHHOM M3MeHHTca or ipexiviepHOM cctDepbi na ipexiviepHbiM ananor 
noBepxHOCTM annnncoMfla. Cienenb flecj3opMai4i/in yBennHHTca, noTOM yMeHbLUMTcn, noTOM CHOBa 
yBeni/iHMTca eine 6bicTpee no OTHomeHUKD k flpyroM ocn. KaK awinnmyfla, raK m nacToia stmx 
ocMnnnflMMM 6yfleT 5e3rpaHMHHO yBennHUBaibca no Mepe npM6nM>KeHMa k kohohhom cnHrynapHOCTH, laK 
HTO 6yKBanbH0 6ecKOHeHHoe KonnnecTBO ocMnnnaqm/i npon30MfleT, fla>Ke ecnn kohom Hacrynm 3a 
KOHOHHoe BpeMfl. IVjaiepufl, KaK Mbi 3HaeM ee, ne BbDKHBer: Bca Marepua, m fla>Ke caMM aroivibi, 6yfleT 
pa3opBaHa rpaBHTaMHOHHbiMn cunaMU cflBura, BbisBannbiMn flectiopMnpoBannbiM npocTpancTBOM- 
BpeMenewi. OflnaKO stm cunbi cflBura TaK>Ke o6ecneHaT HeorpaHUHeHHbm hctohhmk flocTynnoM anepri/iM, 
KOTopbiM B npuHMnne mo>kho 6yfleT i/icnonb30BaTb flnn nmaHna KowinbioTepa. KaK b laKnx ycnoBi/inx 
M0>KeT cyiflecTBOBaTb KOMnbrorep? EflUHCTBeHHbiM «MaTepManoM», KOTopbm ocTaHeicji flna co3flaHi/ifl 
KOMnbKDiepoB, 5yflyT aneMOHiapHbie nacTHMbi m cawia rpaBmaMUJi, npeflnono>KMTenbHO b KaKux-TO b 
BbicLueM cieneHM 3K30TMHecKMX KBaHTOBbix cocTOflHMflx, cyiflecTBOBaHne KOTopbix Mbi (Bce eine He rnvien 
afleKBaiHOM Teopnn KBanroBOM rpaBmaMnn) cewnac ne mokom hm noflTBepfli/iTb, hm onpoBeprnyib. 
(Bonpoc 06 MX aKcnepmvieHTanbHOM Ha6niofleHm/i, kohohho, ho ctout). Ecnn noflxoflfliflne cocTOflHun 
HacTMM M rpaBMTai4MOHHoro nona cytflecTByKDT, to ohm raKxe o5ecneHaT neorpaHUHeHHyto ewiKOCTb 
naMJiTM, M BceneHHan 6yfleT OKi/iMaibca raK 6bicTpo, hto 6ecKOHeHHoe KonnnecTBO flocrynoB k naiviflTM 
CTaneT ocymecTBHivibiM 3a KOHOHHoe BpeMfl flo KOHua BcenennoM. KoneHHyK) TOHKy rpaBHTaqMOHHoro 
pa3pyLueHna, Bonbiuoe C>KaTMe aioM KOCMonornn, Tunnep Ha3biBaeT OMera-TOHKoPi. 

npi/iHi4i/in TbiopuHra 03HaHaeT, hto He cyinecTByei BepxHOM rpannMbi KonnnecTBa cjDM3MHecKM 
B03i\/io>KHbix aianoB BbiHucnenwa. TaKnivi o5pa30M. npn ycnoBnn, hto KOCMonorun OMera-roHKH — 3to 
(npn npaBflonoflo6Hbix flonyifleHUJix) eflUHCTBeHHbiM run KOCMonorm/i, npn KOTopoM MO>KeT npoM30MTM 
6ecKOHeHHoe Koni/inecTBO aianoB BbiHucnennfl, mo>kho cflenaib BbiBOfl. hto Hame flewciBHTenbHoe 



«0M3MKa 6eCCMepTM51». 
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npocTpaHCTBO-BpeMfl flon>KHO MMeTb dpopMy owiera-TOHKi/i. llocKOJibKy see BbNucneHne npeKparnTcn, 
KaK TonbKO He ocTaHeicfl nepewieHHbix, cnoco5Hbix nepeHocmb HHcfjopMaMMK), mo>kho cflenaib BbiBOA, 
HTO Heo6xoflm\/ibie c|3M3i/iHecKi/ie nepeivieHHbie (bo3mo>kho, KBaHTOBO-rpaBmaui/ioHHbie nepeivieHHbie) 
fleMCTBMTenbHO cyLMecTByKJT npaivio flo OMera-roHKH. 

CKenri/iK Mor 5bi nocnopmb, hto paccy>KfleHMe laKoro pofla coflep>KMT rpoMosflKyK) m HeonpaBflaHHyio 
SKCTpanonflMMK). Y Hac ecTb onbiT «yHMBepcanbHbix» KOMnbioTepoB TonbKO b caMOM 5naronpMaTHOM 
cpefle, KOTopafl fla>Ke OTflaneHHO He HanoMUHaer Konennbie craflHH BceneHHOM. I/I y nac ecTb onbiT 
BbinoriHeHi/ifl na 3tmx KOMnbKJiepax TonbKO KOHeHHoro KonnnecTBa aranoB BbiHi/icneHna, npn 
i/icnonb30BaHi/iM TonbKO KoneHHoro o6"beMa naiviflTM. KaK MOKei 6biTb o5ocHOBaHa aKCTpanonnMnn ot 
3TI/IX KOheHHbix HMcen K 6ecKOHeHHOCTM? flpyri/iMi/i cnoBaMM, KaK Mbi MO>KeM SHaTb, HTO npuHMnn 
TbiopuHra, b ero caMOM >Ki/i3HecTOMKOi?i cfjopivie, ciporo ncTHHeH? KaKne cymecTBytoT CBUfleienbCTBa 
Toro, HTO peanbHOCTb noflTBep>KflaeT hohto 6onbiuee, hsm npu6nu3umenbHyK) yHi/iBepcanbHOCTb? 

KOHOHHO, 3T0T CKOnTHK — MHAyKTMBMCT. Bonoe TOfO, TOHHO laKOM TMH MblLUJieHMfl (KaK flOKasaJI B 

npeAbiAyiMePi maBe) MeiuaeT HaM noHATb i/i ycoBspLueHCTBOBaTb Hamn nyniuMe Teopnn. 
«3KCTpanonfli4Ma» saBucm min ho aaBMcm or Toro, c KaKOM meopuu HaHUHatoT. Ecnn Hanarb c KaKOM-TO 
HeonpeAensHHOM, ho orpaHUHSHHOM KOHqenm/in Toro, hto flBJiflerca «HopManbHbiM» b B03M0>KH0CTflx 
BbiHMcneHna, KOHqenLiMM, ne o6naAaK)meM nyHiumviM m mvieKDmnxca o6"bacHeHi/iM aioro npeAMeia, to 
fiHDdoe npuMeneHne 3tom leopni/i bhs anaKOMbix ycnoBuPi 6yAeT paccMaTpuBaTbCfl KaK «HeonpaBAaHHafl 
3KCTpanonfli4Ma». Ho ecni/i Hanaib c oetflCheHUM nyHLuew m3 AociynHbix c|3yHAaMeHTanbHbix leopuM, to 
caMa HASfl o tom, hto b HpesBbinaMMbix cuTyaMunx ocTaeTCJi b cune neKan heacHafl «HopManbHOCTb», 
5yAeT Bbim^AeTb KaK HeonpaBAaHHaa 3KCTpanonni4Ma. MTo6bi noHATb Haiun nyHnine Teopnn, mn 
Aon>KHbi Bcepbea npuHniviaTb mx KaK o5"bflCHeHMfl peanbHOCTH, a ne kbk npocTbie o5o6LneHMfl 
cymecTByromux Ha5nK)AeHHM. ripuHMnn Tbropunra — 3to Hama nyniuan Teopun ochob BbiHucneHna. 
KoHeHHO, HaM nsBecTHO nuiub Konennoe KonnHecTBO npmviepoB, KOTopbie ero noATBep>KAaK)T — ho 3to 
KacaeTCfl n\o6oiA naynnoM Teopnn. OcTaeTcn, m BcerAa 6yAeT ocTaBaTbca, nornHecKafl B03M0>KH0CTb to- 
ro, HTO yHMBepcanbHOCTb MO>KeT 6biTb TonbKO npM6nM3i/iTenbHOM. OAHaKO ne cymecTByeT 
KOHKypupyromeM Teopnn BbiHucneHUfl, KOTopan aaflBnana 6bi 3to. M na to ecTb xopomaa npuHUHa, m6o 
«npMHi4Mn npM6ni/i3HTenbHOM yHMBepcanbHOCTM» He mvien 6bi o5"bacHHTenbHOM cunbi. Hanpmviep, ecnn 
Mbi xoTMM noHflTb, noHeMy Mnp Ka}Kemcff nonaTHbiM, o6"bacHeHne Morno 6bi aaKTiKDHaTbCJi b tom, hto 
Mnp ffenffemcff nonaTHbiM. TaKoe o6"bflCHeHne mo>kho cornacoBaTb c APyrnMH o6"bflCHeHnaMH us Apyrux 
o5nacTeM (Ha caMOM Asne TaK m nponcxoAUT). Ho Teopua o tom, hto Mnp noHaTOH nanonoeuHy, Hunero 
He o6'bflCHfleT, m ee HeB03M0>KH0 cornacoBaTb c oetacHeHi/iflMH us APyrux o5nacTei?i, ecnn TonbKO ohu 
He o6"bflCHaT ee. TaKaa Teopua npocTO a^st HOByK) cfDopMynnpoBKy npoSneMbi i/i bboamt 
Heo6tflCHeHHyK) KOHCTaHTy: HanonoBuny. Kopone, AonymeHne, hto npuHqun Tbrapunra b nonnoM 
ctDopMe ocTaeTCfl b cune b Konqe BceneHHoPi, onpaBAbiBaeT to, hto nK)6oe APyroe AonyLnenne nopTUT 
xopoLune o6"bflCHeHmi Toro, hto npoHcxoAUT SAecb m ceMHac. 

Tenepb OKaabiBaeTca, hto tmh oci4nnnflum/i npocTpancTBa, KOTopbm BbinyAUT OMera-TOHKy 
npoMSOMTM, KaK cunen, TaK i/i b BbicLuePi CTeneHU neycTOMHHB (BpoAe KnaccuHecKoro xaoca). Cuna m 
HeycTOMHMBOCTb 3TMX OGMnnnfiMMM yBennHi/iBaKDTCfl Heorpahi/iHeHHO no Mepe npM6nM>KeHi/ifl OMera- 
TOHKM. He6onbLuoe OTKnoHeHne ot npaBUJibHoPi cjDopMbi SyAST 6bicTpo yBennHeno, m ycnoBUfl 
npoAon>KeHMfl BbiHucneHUfl HapyiuaTCfl, TaK hto Bonbiuoe C>KaTMe nponaoMAeT nocjie KOHeHHoro 
KonnnecTBa 3TanoB BbiHucneHna. CneAosaTenbHO, HTo6bi yAOBJioTBopi/iTb npuHquny TbropuHra m 
AOCTMHb OMera-TOHKM, BceneHHyK) cneAyeT nocToaHHO «HanpaBnaTb» Ha npaBunbHbie TpaeKTopnn. 
Tunnep b npuHqune noKaaan, KaK 3to mo>kho CAenaTb, MaHnnynnpya rpaBHTaqMOHnbiM noneM naA BceM 
npocTpaHCTBOM. ripeAnonoKMTeJibHO (HTo6bi y5eAHTbCfl, naM onsTb Hy>KHa KBaHTOBaa Teopun 
rpaBHTaqm/i), TexHonormo, ncnonbayeMyK) A-na CTa5i/inMaai4HM Mexani/iaMOB m xpaneHi/ifl MHc|3opMai4MM, 
npnAOTCfl nocTOflHHO coBepiueHCTBOBaTb — Ha caMOM Asne, coBepLueHCTBOBaTb 6ecKOHeHHoe hmcjio 
paa, — nocKOJibKy nnoTHOCTb n Hanpfl>KeHMfl CTanyT 5earpaHMHHO 6onbLiJHMH. 3to noTpe5yeT 
HenpepbiBHoro coaAaHUfl HOBoro ahaHUfl, KOTopoe, KaK rnacuT anncTeMonorna Flonnepa, Tpe6yeT 
npucyTCTBi/ifl paMi/ioHanbHOM kpmtmkm, a noTOMy, paayMHbix cyiAecTB. TaKUM o6paaoM, na npuHui/ina 
TbK)pnHra 1/1 HOKOTopbix APyrux HeaaBuci/iMO onpaBAaHHbix AonymeHi/iM Mbi npmunn k BbiBOAy, hto paayM 
BbDKMBOT, M aHaHne 5yAeT nenpepbiBHO coaAaBaTbca ao KOHua BceneHHOM. 

□poLieAypbi CTa5i/inMaai4i/in m conpoBO>KAaK)iAMe nx npoqeccbi coaAaHUfl anaHUfl Aon>KHbi 6yAyT 
nocToaHHO ycKopnTbca, noKa b KoneHHOM 6eayMMH b KOHOHHoe BpeMa He 6yAeT coaAano 6ecKOHeHHoe 
KonnnecTBO Toro i/i APyroro. Mbi ne anaoM TaKoPi npuHUHbi, no KOTopoM ne Aon>KHO cyiAecTBOBaTb 
c|3naMHecKMX pecypcoB ocymecTBneHi/ifl 3Toro, ho mo>kho nonHTepecosaTbCfl, noneMy o6i/iTaTenM 
Aon>KHbi noABepraTb ce6fl TaKOMy 6ecnoKOMCTBy. floHeMy ohm Aon>KHbi npoAon>KaTb CTonb aKKypaTHO 
HanpaBTisTb rpaBHTaqHonHbie ocMnnnflui/in bo BpeMJi, CKa>KeM, nocneAHOM ceKyHAbi BceneHHOM? BaM 
ocTanocb >KMTb Bcero OAHy ceKyHAy, noneMy 6bi, HaKOHeq, npocTO He OTKunyTbca na cnnHKy CTyna m ne 
OTHecTucb Ko BceMy 3TOMy npoLAe? Ho 3to, kohohho, nenpaBunbHoe npeACTaBnenne cuTyaMnn. BpjiA 
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nv\ MO>KHO 6bmo 6bi npnAyMaib b 6onbLueM creneHU HenpaBunbHoe npeflciaBneHi/ie. fleno b tom, hto 
paayM 3tmx ntofleM 6yfleT pa6oTaTb, KaK KOMnbKJiepHaa nporpaiviMa b KOMnbtorepax c GearpannHHO 
yBennHMBaiomeMCfl cjDnai/iMecKOM CKopocTbHD. l/lx Mbicnn raK >Ke, KaK m Hamn, 6yflyT nepeflanaMU b Bnp- 
TyaJibHOM peanbHOCTi/i, BbinonHaeMbiMn aimviM KOMnbroiepaivin. flewcTBrnenbHO, b KOHqe stom 
nocneflHeM ceKyHflbi Becb cnoKHbiPi MexaHnaM 6yfleT paapyiueH. Ho Mbi SHaeivi, hto cy6teKTMBHa5R 
fljiHTenbHOCTb omymeHna BnpryanbHOM peanbHOCTH onpeflenneTCfl He acTpoHOMi/inecKUM BpeMeneM 
pa5oTbi, a BbNMcneHnaMM, BbinonHeHHbiMn aa 3to Bpeivifl. B 5ecK0HeHH0M KonnHecTBe aranoB 
BbNMcneHna ecTb Bpewia flna 6ecKOHeHHoro KonnnecTBa Mbicnew — npeflocTaroHHO BpeivieHM flna rex, 
KTO MbicjiHT, HTo6bi noMecTi/iTb ce5fl B nK36yK) BnpiyanbHyK) cpefly, KOTopaa mm noHpaBmca, m omymaib 
ee CTonbKO, CKonbKO mm aioro aaxoHeicfl. YcTaB or Hee, ohm Moryr nepeKriKDHMTbca na nio6yK) flpyryK) 
cpeAy nnn Ha nK)5oe KoriMHecTBO APyrMX cpefl, KOTopoe ohm no3a6oTflTCfl cosflaTb. Cy6"beKTMBH0, ohm 
OKa>KyTCfl He na Konennbix craflMflx cboom >km3hm, a na caMbix HananbHbix. Ohm ne 6yflyT cneiuMTb, m5o 

Cy6"beKTMBHO OHM 6yflyT >KMTb BeHHO. C OflHOM OCTaBlUeMCfl CeKyHflOM MJIM MMKpOCeKyHflOM y HMX, TOM He 

Menee, ocTaHeTcn «Bce speMfl b MMpe», HTo6bi cflenarb 5onbLije, omyiMTb 6onbLue, cosAaib 5onbiue — 
6ecK0HeHH0 6onbLue — neM KTO-nM6o b MynbTMBepce cflenan 5bi flo aioro spoMeHM. lloaTOMy y hmx 
ecTb MHO>KecTBO CTMMynoB nocBaiMTb CBoe BHMMaHMe ynpaBJieHMK) cbommm pecypcaMM. SaHMMaacb 
3TMM, OHM npocTO noAroTaBfiMBaKDi CBoe co5cTBeHHoe 6yflymee, OTKpbiToe, 6ecKOHe>HHoe 6yAymee, 
KOTopoe OHM 6yflyT nonnocrbK) KOHiponMpoBaib m b KOTopoe, b n\o6oe onpefleneHHoe BpeMfl, ohm 
npocTO BcrynflT. 

IVIbi MO>KeM HaAeflTbCfl, hto paayM b OMera-TOHKe 6yfleT cocTOflTb ms naiuMX hotomkob. 3to boo 
paBHO, HTO CKasaTb: ms Haninx paayMHbix hotomkob, nocKonbKy naiuM HacToamMe ctDMSMHecKne cjaopMbi 
He CMorriM 6bi Bbi>KMTb B6nM3M OMera-TOHKM. Ha HOKOTopoM CTaflMM nKJflflM npMiunocb 5bi nepoBecTM 
KOMnbKDTepHbie nporpaMMbi, KOTopbiMM flBnneTCfl mx pasyM, b 6onee npoHHoe annapaTHoe 
o6ecneHeHMe. Ha caMOM p,ene, b kohohhom MTore 3to npMLiinocb 6bi cflenaTb 6ecKOHeHHoe KoriMHecTBO 
pa3. 

IVIexaHMKa «HanpaBneHMfl» BcenoHHOM k OMsra-TOHKe Tpe6yeT ocymecTBneHMa flSMCTBMM bo boom 
npocTpancTBe. CneflOBaTenbHO, pasyM flon>KeH 6yfleT BOBpeMa pacnpocTpaHMTbCfl no bcom BceneHHOM, 
HTo6bi CflenaTb nepBbie Heo6xoflMMbie nacTpoMKM. 3to oflMH m3 pafla cpoKOB sasepLueHMfl, KOTopbiM, 
KaK noKasan TMnnep, naM npMfleTca yflOBneTBopMTb — oh TaK>Ke noKasan, hto yflOBneTBopMTb nK)5oMy 
M3 HMX flfifl nonb3bi HaLuoro HacToainero snaHMfl c|DM3MHecKM bo3mo>kho. ilepBbiM cpoK saBepmeHMfl (KaK 
a OTMSTMn B maBe 8) nacTynMT npMMepno nepes n^Tb MMnriMapflOB neT ot ceroflHflLUHero MOMeHTa, 
Korfla ConHqe, ecriM ocTaBMTb ero na npoM3Bon cyflb6bi, CTaneT KpacHOM ruraHTCKOM 3Be3flOM m coTpeT 
Hac c HMqa SeMJiM. flo 3Toro MOMOHTa mn flon>KHbi nayHMTbca ynpaBnnTb ConHqeM mtim noKMHyTb 
ConneHHyKD CMCTSMy. SaTSM Mbi flon>KHbi saceriMTb naiuy ranaKTMKy, noTOM MecTHbie CKonneHMfl 
ranaKTMK m hotom bckd BceneHHyK). IVIbi flOJi>KHbi flenaTb Bce 3to flocTaTOHHO 6bicTpo, HTo6bi 
yflOBneTBopMTb cooTBeTCTByKDifleMy cpoKy saBepmeHMfl, ho Mbi He flon>KHbi npoflBMraTbca Bnepefl TaK 
5bicTpo, HTO M3pacxoflyeM Bce Heo6xoflMMbie pecypcbi npe>Kfle, neM co3flaflMM HOBbiM ypoBenb 
TexHonorMM. 

5=1 roBopK), «Mbi flon>KHbi» flenaTb Bce 3to, oflnaKO 3to Bcero nMiub flonyifleHMe, hto MMenno Mbi 
5yfleM noTOMKaMM pasyMa, KOTopbiM 5yfleT cyiflecTBOBaTb b OMera-TOHKe. HaM ne Hy>KHO MrpaTb 3Ty 
ponb, ecnM Mbi ne xotmm 3Toro. EcnM Mbi Bbi6epeM ne MrpaTb ee m npMHMMn TbKDpMHra Bepen, to mn 
MO>KeM 6biTb yBepoHbi, HTO ee cbirpaeT kto-to flpyroPi (npeflnono>KMTenbHO KaKoPi-TO BHeseMHOM pasyM). 

TeM BpoMeneM b napannenbHbix BcenoHHbix naiuM flBOMHMKM flenawT tot >Ke caMbiM Bbi6op. 
□peycneioT nM see ohm? llnM, flpyrMMM cnoBaMM, o6fi3amenbHO nv\ kto-to npeycneeT b co3flaHMM 
OMera-TOHKM b nameM BcenennoM? 3to saBMCMT ot oflHOM flOTanM npMHMMna TbrapMHra. Oh rnacMT, hto 

yHMBepcanbhblM KOMnblOTep CjDMSMHeCKM B03MO>KeH, a «B03MO>KHblM» 06blHH0 osHanaoT 

«fleMCTBMTenbHbiM B 3T0M MnM KaKOM-TO flpyroM BceneHH0M». Tpe5yeT nM npMHMMn, HTo6bi 
yHMBepcanbhblM KOMObioTep 6bin nocTpoen bo Bcex Bcenennbix, MnM TonbKO b HeKOTopbix, MnM, M0>KeT 
5biTb, «B 6onbiuMHCTBe»? Mbi eifle HOflocTaTOHHO xopomo noHMMaeM 3tot npMHUMn, HTo6bi peiuMTb. 
HeKOTopbie npMHMMnbi c|3M3mkm, HanpMMep, npMHMMn coxpaHOHMfl 3HeprMM, ocTaKDTca b CMne TonbKO b 
rpynne BceneHHbix, a b OTflenbHbix BceneHHbix npM HeKOTopbix o6cTOflTenbCTBax MoryT HapymaTbCfl. 
flpyrMe npMHMMnbi, HanpMMep, npMHUMn coxpaneHMfl sapnfla, ocTaioTCfl b CMne CTporo b Ka>KflOM 
BceneHHOM. flBe caMbie npocTbie 4)opMbi npMHMMna TbiopMhra 6binM 5bi cneflyratflMMM: 

(1) yHMBepcanbhblM KOMnbK)Tep cymecTByeT bo Bcex BceneHHbix; MnM 

(2) yHMBepcanbhblM KOMnbKJTep cymecTByeT, no KpauHeu Mepe, e HeKomopbix BceneHHbix. 

BepCMfl O «BCeX BCenehHblX» Ka>KeTCfl CnMlUKOM CMnbHOM, HT06bl BbipaSMTb MHTyMTMShyK) MfleK) 0 
TOM, HTO TaKOM KOMnblOTep Cj3M3MHeCKM e03M0>KeH. Ho BepCMfl O «nO KpaMHeM Mepe, HOKOTOpblX 

BcenehHbix» Ka>KeTCfl cnMiuKOM cna6oM, nocKonbKy ecnM yHMBepcanbhocTb ocTaeTca b CMne TonbKO b 
oneHb HeMHorMX BceneHHbix, to ona TepaeT cbokd o6"bflCHMTenbHyio CMny. OflnaKO BepcMa c 
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«6onbLui/iHCTBOM BceneHHbix» noTpe5oBana 6bi, HTo6bi npuHqun tohho onpeflenmi KOHKpeTHoe 
npoqeHTHoe cooTHOLueHne, CKa>KeM. 85%, hto Ka>KeTCfl secbivia HeBepoflTHbiM. (B ctDnanKe He cymecT- 
eyer «HaTypanbHbix» KOHcraHT, macur aKcuoivia, KpoMe Hyjia, efli/iHUMbi m 6ecK0HeHH0CTM). 
CneflOBarenbHO, b fleMCTBurenbHOCTi/i Tunnep oiflaei npeflnoHTeHne Bepcun o «Bcex BceneHHbix», n n 
comaceH, hto 3to cawibiM ecTecTBeHHbiPi Bbi5op npn tom HeMHoroM, hto HaM nsBecTHO. 

3to Bce, HTO i/iMeei CKaaaib leopufl OMera-TOHKM — nnn, CKopee, ee HayHHan cocTaBJiflKDinaa, 
KOTopyK) saLMi/imaKD. IVlo>KHO npuMTi/i K TOMy >Ke BbiBOfly, HanaB c HecKonbKnx paannHHbix ornpaBHbix 
ToneK B Tpex m neibipex Hmew. Oahom m3 hmx flBJiflerca anncTeMonomHecKUM npuHLii/in, hto 
peanbHocmb noHarriHa. 3tot npuHunn raioKe aBnaeicfl HeaaBucmvio flOKaayeivibiM, nocKonbKy oh ne>Km 
B ocHOBe anncTeMonomn nonnepa. Ho era cyLnecTByromne c|3opMynMpoBKi/i cnmuKOM paawibiTbi, HTo6bi 

1/13 HMX MO>KHO 6bm0 CfleJiaTb 6e30roBOpOHHbie BblBOflbl, CKa>KeM, O 5e3rpaHMHH0CTM C|3M3MHeCKI/lX 

npeACTaBJieHMM SHanna. iloaToiviy a npeflnoHmaio He nocTynnpoBaTb stot npuHMnn HenocpeflCTBehHO, 
a BbiBecTM era m npuHMnna TbKDpuHra. (3to eine oflHH npmviep GonbiueM o5"bflCHMTenbHOM cunbi, 
KOTopafl CTahOBMTca flociynhOM npn paccMOTpeHnn Heibipex Hmew KaK cocTaBnaioLMi/ix eflnnyio 
ocHOBy.) CaM Tunnep nonaraeTca na nocrynar o tom, hto >Ki/i3Hb 6yfleT flnmbca BeHHO, nnn na 
nocTynai o tom, hto o6pa6oTKa HHclDopMaLinn 5yfleT flnnTbcn bohho. C HameM HacToameM tohkm spenun 
Hi/i oflHH M3 3TMX nocTynaTOB He Ka>KeTCfl ctDyHflaMeHTanbHbiM. npenMymecTBO npuHquna TbiopuHra 
cocTOUT B TOM, HTO era y>Ke, no npuHMHaM, flocTaTOHHO He3aBMCMMbiM OT KOCMonoruM, paccMaTpuBaiOT 
KaK ctDyHflaMeHTanbHbiM npi/iHunn npupoflbi — BepofiTHO, ne Bcerfla b 3tom >KH3HecT0MK0i?i cjDopMe, ho a 
flOKa3an, hto TaKan cjDopMa Heo6xoflMMa, HTo6bi oeteflUHHTb stot npuHqun c 4)M3mkoi?i. 

Tunnep AOKasbiBaeT nono>KeHi/ie o tom, hto nayKa KOCMonornn CTpeMnnacb n3yHaTb npoujnoe (na 
caMOM flene, maBHbiM o6pa30M, OTflanennoe npomnoe) npocTpaHCTBa-BpeMenn. Ho 6onbLua5q nacTb 
npocTpaHCTBa-BpeMenn ne>KHT b 6yflymeM ot HacToameM anoxn. CymecTByKJman KOCMonornfl 
flewcTBHTenbHO o6paLnaeTCfl k Bonpocy o tom, nponsoPifleT nn noBTopnoe pa3pyiueHMe BceneHHOM, ho 
noMMMO 3Toro 6bmo onenb Mano TeopoTunecKnx nccneflOBaHUM 6onbLueM nacTH npocTpaHCTBa- 
BpeMeHM. B HacTHOCTi/i, npi/iHMHbi Bonbiuora C>KaTMfl nsyHani/icb ropasflo MeHbiue, hom nocneflCTBua 
BonbLuoro B3pbiBa. Tunnep CHHTaeT, hto Teopun OMera-TOHKH sanonnneT 3tot npo6en. f\ CHUTaKD, hto 
Teopua OMera-TOHKM 3acny>KMBaeT Toro, HTo6bi CTaTb o6menpi/iHflTOM Teopnew 6yAymero npocTpancTBa- 
BpeMeHM, flo Tex nop, noKa ne 6yfleT SKcnepuMeHTanbHO (nnn KaK-TO HHane) onpoBeprnyTa. 
(3KcnepMMeHTanbHoe onpoBep>KeHMe bo3mo>kho, noTOMy hto cymecTBOBaHne OMora-TOHKH b 6yAymeM 
HanaraeT onpeflenennbie orpaHi/iHeni/ifl na cocTOflHue BcenehHOM ceroflna). 

Co3flaB CMenapuM OMera-TOHKH, Ti/innep flenaeT HecKonbKO flonoriHMTenbHbix flonymeHUM — oflHH m 
HMX BepoflTHbi, APyrne ne onenb, — KOTopbie pa3peLijaK)T eMy pa3pa6oTaTb 6onbLue noflpo6HOCTei?i 
MCTopMH 6yflymero. l/lMeHHO KBa3n-peni/irno3Hafl MHTepnpeTaqua 3tom MCTopnn 6yflyLnero TunnepoM, a 
TaK>Ke ero HeyMOHne OTnuHHTb 3Ty HHTepnpeTaMHK) ot ne>KameM b ee ocHOBe HayHHOM Teopnn, 
noMemann cepbe3H0My BocnpuflTmo nocneflHew. Ti/innep OTMonaoT, hto ko BpeMeni/i OMera-TOHKH 6yAeT 
co3flaH 6ecK0HeHHbiM o6"beM SHaHi/in. SaTOM oh flonycKaoT, hto pasyM, cymecTBytomuM b 3tom 
OTflaneHHOM 6yflymeM, noflo6HO naM, no>KenaeT OTKpbiTb 3HaHi/ie, OTnuHHoe ot Toro, KOTopoe 
HeMeflneHHO Heo6xoflHMO flna ero Bbi>Ki/iBaHM5q (nnn, MO>KeT 6biTb, oh 6yfleT Hy>KflaTbCfl b 3tom). Oh 
fleMCTBMTenbHO o6jiaflaeT noTenunanoM OTKpbiTb Bce c|Di/i3MHecKM M3BecTHoe SHanne, n Tunnep 
flonycKaoT, hto oh cflenaeT 3to. TaKUM o5pa30M, b hokotopom CMbicne, OMera-TOHKa 6yfleT 
eceeedymeu. Ho TonbKO b neKOTopoM CMbicne. ilpunncbiBafl OMera-TOHKe lame CBOMCTBa, KaK 
BceBefleHne i/inn fla>Ke c|3M3MHecKoe cymecTBOBaHne, Tunnep i/icnonbsyeT yflo6Hbm ni/iHrBHCTMHecKMM 

MeTOfl, KOTOpbIM flOCTaTOHHO LUHpOKO pacnpOCTpaHeH B MaTeMaTMHeCKOM 4)M3MKe, HO MO>KeT c6MTb c 

npaBMTibHoro nyTH, ecnn npuHUMaTb ero cnmuKOM 6yKBajibH0. 3tot MeTOfl 3aKnK3HaeTCfl b 
i/ifleHTMctDi/iKai4m/i orpannHUBaKDmeM tohkm nocneflOBaTenbHOCTH c noMombto caMOM 
nocneflOBaTenbHOCTM. TaKUM o6pa30M, Korfla oh roBopuT, hto OMera-TOHKa «3HaeT» X, oh mmoot b 
Bi/ifly, HTO X M3BecTeH KaKow-TO KOHOHHOM KaToropuM flo BpeMOHi/i OMera-TOHKM, a, cneflOBaTenbHO, oh 
HMKorfla He 5yfleT 3a5biT. Tunnep He HMeeT b BUfly, hto b kohohhom TOHKe rpaBHTaqnoHHoro 
paspymeHwa cymecTByeT snatomaa cyinHOCTb, nocKonbKy TaM Boo6me hot c|3M3MHecKMX cyLMHOCTePi. 
TaKMM o6pa30M, b caMOM 5yKBanbH0M CMbicne OMera-TOHKa ne snaoT HMHero, m o ee «cymecTBOBaHMM» 

MO>KHO rOBOpHTb TOTlbKO nOTOMy, HTO HOKOTOpblO HaLUM 05tflCHeHMa CTpyKTypbi peanbHOCTM CCbmaKDTCn 

Ha orpaHMHUBaromne CBOMCTBa c|3M3MHecKMX co6biTMM B OTflaneHHOM 5yflyifleM. 

Tunnep Mcnonb3yeT TeonornHecKMM TepMHH «BceBeflyiflMM» no npuHnne, KOTopaa BCKope CTaneT 
oneBi/iflHa; ho no3BonbTe mho cpa3y >Ke OTMOTHTb, hto b flannoM cnynae 3to ctiobo ho ncnonb3yeTCfl b 
ero noJTHOM TpaflUMHOHHOM CMbicne. OMera-TOHKa He 6yfleT 3HaTb ece. noflaBnatoiflee 5onbiuMHCTBO 
aScTpaKTHbix MCTMH, noflo6Hbix i/icTMHaM o cpeflax KaHTroyTy m TOMy noflo6HOM, 6yflyT TaK>Ke 
HeflocTH>KMMbi flna nee, KaK Hefl0CTH>KMMbi ohh fljia nac. 

l/lTaK, nocKonbKy Bce npocTpancTBO 6yfleT 3anonHeHO pa3yMHbiM KOMnbKDTepoM, oho 5yfleT 
eesdecyme (xota nmub nocne onpefleneHHOM flaTbi). llocKonbKy oho 6yfleT nenpepbiBHO 
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nepecTpai/iBaib ce6a m HanpaBnarb rpasi/iTaMHOHHoe paapymeHne, mo>kho CKaaarb, hto oho 6yfleT 
KOHTponnpoBaTb Bce, HTO nponcxoflUT B MaiepnanbHOM BceneHHOM (i/inn MynbinBepce, ecnn asneHne 
OMera-TOHKM nponaoMfler bo Bcex BceneHHbix). nosToiviy, roBopm Tunnep, OMera-TOHKa 5yfleT 
eceMoaymeu. Ho onarb, 3to BceMorymecTBO He a5conK)THO. HanpoTi/iB, oho ciporo orpannneHO 
flocTynhoPi MarepneM m SHeprnew m noflHUheHO aaKonaM cjDM3HKM. 

ilocKoribKy paayMOM KOMnbiorepa 5yflyT coanflarenbHbie Mbicjimenn, mx cjieflyei 
KJiacci/iclDMMMpoBaTb KaK «nK)fleM». JlK)6aa flpyraa KnaccuctDi/iKaMUfl, KaK npaBHJibho yTBep>KAaeT Tunnep, 
5bma 6bi pacHCTCKOM. I/I noaroiviy oh saflBnaeT, hto b npeflene OMera-TOHKM cyLMecTByei BceBeAyiMse, 
BceMorymee, Besflecymee o6mecTBO nHSflew. 3to o5LMecTBO Tunnep OTO>KflecTBJiaeT c BoroM. 

9] ynoMflHyn necKoribKO ornnHUM «Bora» Tunnepa ot Bora nnn 6oroB, b KOTopbix Bepm 
5onbLUMHCTBO pennri/iosHbix nrofleM. EcTb eme m APyrne oinnHna. Hanpmviep, ntoflu B6nM3M owiera-TOHKH 
He CMornn 6bi, fla>Ke ecnn 6bi aaxoTeni/i, aaroBopmb c HaMM, nnn coo6LHMTb naivi cbom >KenaHMa, mjim 
coTBopnTb Hyfleca (ceroflha). Ohm ne cosflaBann BceneHHyK), ohm ho M3o5peTanM aaKOHbi cjDMaMKM — 
OHM He CMorriM 5bi n napytuMTb stm aaKOHbi, ecriM 5bi aaxoieriM. Ohm Moryr cnbiiuaTb MoriMTBbi m3 
ceroflHfliuHero aha (bo3mo>kho, ynaBriMBan onenb cna6bie CMrnanbi), ho ohm ne Moryi na hmx OTBeiMib. 
Ohm npoTMBOCTOflT (m 3to mo>kho BbiBecTM M3 anMcreMonorMM flonnepa) periMrMOSHOM Bepe m ne xotst, 
HTo6bi MM noKJioHariMCb. M raK flanee. OflnaKO TMnnep na 3tom ho ocTanaBriMBaeTCfl m yTBep>KflaeT, hto 
6onbLuaa nacTb ocHOBHbix nepi Bora MyfleMCKO-xpMCTMancKMX periMrMM CBOMCTBeHHa m OMera-TOHKe. Ha 
MOM Bsrnafl, 5onbLiJMHCTBO pejiMrMOSHbix niofleM ne cornacMTca c TMnnepoM b tom, hto Kacaercfl 
ocHOBHbix HepT MX pojiMrMM. B HacTHOCTM, TMHnep yKasbiBaei, hto flocTaroHHO npoflBMHyraji lexHonorMfl 
5yfleT cnoco6Ha BOCKpeiuaTb MepiBbix. Ona CM0>KeT flenaib 3to HecKonbKMMM paariMHHbiMM cnoco6aMM, 

npOCTBMLUMM M3 KOTOpblX, B03MO>KHO, aBJIfleTCfl CnOflyiOmMM. KaK TOflbKO nOflBMTCfl flOCTaTOHHafl 

KOMnbK)TepHafl MoinHOCTb (He 3a6biBaMTe, hto, b Konqe KOH140B, flociynHbiM CTaneT nK)6oM >KenaeMbiM 
o5"beM), MO>KHO 5yfleT sanycTMTb nporpaMMy nepeflaHM BcePi BceneHHOM — a b flOMcrBMienbHOCTM, 
Bcero MynbTMBepca — b BMpryanbHOM peanbHOCTM, naHMHaa c BonbLuoro BapbiBa, c ntoGoM >KenaeMOM 
CTeneHbK) tohhoctm. EcriM nananbHoe cocTOflHMe ne 5yfleT MSBecTHO flocTaroHHO tohho, mo>kho 
McnbiraTb nponsBonbHO ManenbKMM o6pa3eM Bcex B03M0>KHbix nananbHbix coctoahmm m nepeflaib Bce 

MX OflHOBpeMOHHO. B03M0>KH0, nspeflaHB npMfleTCfl OCTaHOBMTbCfl M3-3a CnO>KHOCTM, eCJIM 

nepeflaBaoMan snoxa chmlukom npM5nM>KaeTCfl k fleMCTBMTenbHOMy BpeMOHM ocymecTBneHMfl ne- 
peflaHM. Ho BCKope ona CMO>KeT npoflon>KMTbCfl no Mepe Toro, KaK na hmhmm noABMicn 6onbLije 
BbiHMcriMTenbHOM moluhoctm. flnn KOMnbKDiepoB OMera-TOHKM hot HMHero TpyflHoo6pa6aTbiBaeMoro. 
flna HMX ecTb TonbKO «BbiHMcnfleMoe» m «HeBbiHMcnfleMoe», a nepeflana peanbHbix c|3M3MHecKMX cpefl 
onpefleneHHO othocmtcsi k KaieropMM «BbiHMcnneMbix». Bo BpeMfl stom nepeflaHM noaBMTca nnanera 
SoMrifl M MHO>KecTBO ee BapManioB. Pa30BbeTca >KM3Hb, a b kohohhom MTore, m JiK)flM. Bce n\op,v\, Korfla- 
nM6o >KMBiuMe rfle-nM6o b MynbTMBepce (to ecTb, Bce re, Hbe cyiflecTBOBaHMe 5bmo c|3M3MHecKM 
B03M0>KHbiM), noflBflTca rflo-TO B 3T0M orpoMHOM nepoflaHO. To >Ke caMoe npoM30MfleT co BceM Korfla- 
nM6o cyiflecTBOBaBiuMM BHe3eMHbiM pa3yMOM m MCKyccTBeHHbiM MHTenneKTOM. ynpaBJiaroiflan 
nporpaMMa CMO>KeT noflbicKaib 3tm pasyMHbie cyiflecTBa m, ecriM 3axoHeT, noMecTMTb mx b nyniuyK) 
BMpiyanbHyK) cpefly — b laKyK), rfle ohm, bo3mo>kho, ne yMpyr CHOBa, a Bce mx >KenaHMa 5yflyT 
BbinonnaTbCfl (mjim, no KpaMHOM Mepe, see >KenaHMfl, KOTopbie CM0>KeT yflOBneiBopMib flannbiM, 
HeBoo6pa3MMO BbicoKMM ypoBOHb BbiHMcnMTejibHbix pecypcoB). noHOMy OH flenan 5bi 3to? Oflna npM- 
HMHa Morna 6bi 6biTb MopanbHOM: no HopMaM OTflaneHHoro 5yflyiflero cpefla, b KOTopoM Mbi >KMBeM 
ceroflHfl, Hpe3BbiHaMH0 cypoBa, m Mbi y>KacHO crpaflaeM. MoKei 6biTb, ne cnacTM laKMX ntofleM m ne 
flBTb MM LiiaHC nyniueM >km3hm, 5yfleT CHMTaibca He3TMHHbiM. Ho ecriM 3tmx riKDfleM BOCKpecMTb m 
HOMeflneHHO noMecTMTb b coBpeMeHHyK) Kyjibiypy, sto flacT o5paTHbiM pe3ynbTaT: ohm MrnoBeHHO 
3anyTaK)Tca, noHyBCTByKJT ce5n yHM>KeHHbiMM m noflaBnennbiMM. GneflOBarenbHO, roBopMT TMnnep, 

MO>KHO 0>KMflaTb, HTO Mbi BOCKpeCHeM B CpeflO TaKOrO TMna, KOTOpbIM B CyLflHOCTM HaM 3HaK0M, 3a 

MCKTiKSHeHMeM Toro, HTO 6yflyT yflaneHbi Bce nenpMATHbie sneMOHTbi m flo6aBneHbi MHorwe Hpe3BbiHaMH0 
npMflTHbie. flpyrMMM cnoBaMM, He6eca. 

B TaKOM Manepe TMnnep npoflon>KaeT Bocco3flaBaTb MHorMe flpyrMe acneKTbi TpaflMiiMOHHOM 
penMrM03HOM nanopaMbi, 3aHOBO onpeflenaa mx kbk c|3M3MHecKMe KaTeropMM wnM npoueccbi, 
cyiflecTBOBaHMa KOTopbix CMeno mo>kho o>KMflaTb B6nM3M OMera-TOHKM. Tenepb flaBaMTe OTno>KMM 
Bonpoc, noxo>KM nM 3tm Bocco3flaHHbie BepcMM Ha cbomx penMrM03Hbix ananoroB. Ben mctopma o tom, 
HTO 5yflyT, a nero ne 6yflyT flenaTb 3tm pa3yMHbie cyiflecTBa m3 flaneKoro 6yflyLnero, ocHOBana na 
qenoHKe flonyifleHMM. fla>Ke ecnM Mbi noBepMM, hto Ka>Kfloe m3 3tmx flonyifleHMM caMO no ce6e npaBflo- 
noflo6HO, o5LHMe BbiBOflbi ne MoryT npoTenflOBaTb na hto-to 6onbLuee, hom npeflnono>KeHMe, 
cflenaHHoe na ochobo snaHMfl. noflo6Hbie npeflnono>KeHMa ctomt flenaTb, ho Ba>KH0 OTnMHaTb mx ot 
apryMOHTa b nonb3y cyiflecTBOBaHMJi caMOM OMera-TOHKM m ot toopmm ee c|3M3MHecKMX m 
snMCTeMonorMHecKMX cbomctb. M60 amu apryMOHTbi flonycKaKDT ne 6onbLue, hbm to, hto CTpyKTypa 
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peanbHOCTM fleMCTBurenbHO noflHUHfleicfl hblumm nymumvi reopuflivi, flonymeHne, KOTopoe mo>kho 
flOKaaaTb HeaaBuci/iMO. 

B KanecTBe npeflocTepe>KeHMn o HeHaAe>KHOCTM npeflnonoKeHun, nycTb Aa>Ke cflenaHHoro Ha ocHose 
3HaHMfl, no3BonbTe MHe HaHecTH noBTopHbiM bmsmt npoeKTupoBmnKy m masbi 1 c ero flOHayHHbiM 
SHaHneM apxmeKTypbi i/i HH>KeHepHoro p,ena. Mac OTflenneT or Hero raKOM orpoMHbiM paapbiB Kynbiyp, 
HTO eMy 5bmo 5bi HpesBbNaMHO rpyflho nocTHHb peanbhyK) Kaprnny HameM MUBunnaaMm/i. Ho Mbi c hum 

nOHTI/l COBpeMeHHMKM no CpaBHeHMK) C OrpOMHbIM paapblBOM Me>Kfly naiVIM M CaWlblM paHHUM B03MO>KHblM 

MOMeHTOM TunnepoBCKoro BOCKpeLueHUfl. l/liaK, flonycimvi, hto 3tot cipoHTenb pasMbiLunneT 06 
OTflaneHHOM 6yflymeM CTpomenbHOM npoMbiiuneHHOCTM m no KaKOM-TO SKCipaopAHHapHOM cnyHaMHOCTH 
CTajiKMBaeTCfl c tohhom oqeHKOM coBpeivieHHOM TexHonorm/i. Torfla oh 6yfleT anaib, KpoMe Bcero 
nponero, hto Mbi MO>KeM crpomb KOHcrpyKMHn 5onee orpoMHbie m BneHainfliomMe, hsm BennHawLune 
co6opbi Toro BpeivieHM. Mbi wiornn 6bi nociponTb co5op BbicoToPi b MuriK), ecjin 6bi aaxoienn. M wibi 
Mornn 6bi cflenaTb sto, noTparuB ropasflo MeHbiuyHS nacib cbomx cpeflCTB, Mehbiue BpeivieHi/i n MeHbiue 
HenoBenecKoro rpyfla, HeM noHaflo5i/inocb 6bi eiviy, HTo6bi nocTpomb caivibiM CKpoMHbm co6op. noaroiviy 
OH c yBepeHHOCTbK) Mor 6bi npeflCKaaaib, hto k 2000 rofly 6yflyT nocrpoeHbi co6opbi BbicoToPi b mmjikd. 
Oh 6bi 0LUM6cfl, m OMenb 0LUM5cfl, nocKonbKy, HecMOTpn na to, hto y nac ecTb TexHonorun 
CTpoMTenbCTBa jamx co6opoB, wibi BbiGnpaeivi mx He CTponTb. flei^cTBHTsnbHO, cePiHac Ka>KeTCfl 
HOBepoflTHbiM, HTO noflo5HbiM co6op Korfla-Hi/i6yAb 5yfleT nocTpoen. fla>Ke ecnn flonycTi/iTb npaBOTy 
Hamero noHTH-coBpeivieHHi/iKa OTHOci/iTenbHO HameM TexHonornn, oh 0LiJM6cfl 6bi b Hamux 
npeflnoHTeHMflx. Oh 0LUM6cfl 6bi, noTOMy hto HOKOTopbie m ero neocnapuBaeMbix flonymenuM 0 
MOTMBaui/iM niofleM ycTapenM Bcero nepea necKoribKO BeKOB. 

ToHHO TaK >Ke HaM MO>KeT noKaaaTbCfl ecTecTBeHHbiM, hto paayMHbie cymecTBa owiera-TOHKH paflu 
MCTopunecKoro uni/i apxeonornHecKoro nccneflOBaHUfl, m cocTpaflaHun, MopanbHoro Aonra nnn npocTO 
no CBoeM npuxoTi/i, b kohohhom UTore, cosflaflyT nepsflany nac b BnpTyanbHOM peanbHOCTH m Korfla mx 
aKcnepuMOHT aaBepLUHTCfl, ohh flapyroT naivi BbiHi/icnuTenbHbie pecypcbi, KOTopbie naivi noTpe6oBanMCb 
6bi, HTo6bi BOHHO >KMTb Ha «He6ecax». (JIuhho a npeflnonen 6bi, HTo6bi mho paapemi/inn nocTenoHHO 
BnnBaTbCfl B MX KynbTypy). Ho Mbi ne MO>KeM snaTb, nero aaxoTAT ohm. Ha cawioM flene hm oflna nonbiTKa 
npeflCKaaaTb 6yflymee KpynHOMaciuTa5Hoe paaBHTue HenoBeHecKMX (mtim cynepHenoBeHecKMx) p,en ne 
MO>KeT flaTb Hafle>KHbix peaynbTaTOB. KaK noKaaan ilonnep, 6yflyLHMM xofl HenoBenecKnx flen sbbmcmt ot 
6yflymero pocTa anaHMJi. M Mbi He MO>KeM npeflCKaaaTb, KaKoe mmohho snaHMe 6yfleT coaflano b 
6yflymeM — noTOMy hto, ecriM 6bi Mbi MorriM sto cflenaTb, no onpefleneHMio, Mbi y>Ke o6naflanM 6bi 

3TMM SHanneM B HaCTOflLMeM. 

Ho He TOfibKO HayHHoe anaHMe xapaKTepMsyeT npeflnoHTeHMfl niofleM m onpeflenaeT Manepy mx 
noBOAeHMfl. CymecTByioT TaioKe, nanpMMep, MopanbHbie KpMTepMM, KOTopbie ycTaHaBJiMBaioT TaKMe 
noHflTna KaK «npaBMnbHO» m «HenpaBMnbHO» flna B03M0>KHbix fleMCTBMM. MsBecTHO, hto noflo6Hbie 
qeHHOCTM TpyflHO noflornaTb noA naynnoe MMpoBoaapeHMe. Ka>KeTCfl, hto ohm o6pa3yioT cbok) 
co6cTBeHHyK) saMKHyTyio o6"bacHMTenbHyK) CTpyKTypy, OTAeneHHyio ot CTpyKTypbi 4)M3MHecKoro MMpa. 
KaK noKaaan flaBMA K)m, HeB03M0>KH0 norMHecKM BbiBecTM noHATMe «Aon>KHO» m3 noHATMfl «ecTb». Tom 
He Menee, Mbi McnonbsyeM TaKMe qeHHOCTM KaK a^^ oetflCHOHMa, TaK m a™ onpeAenoHMJi cbomx 

C|3M3MHeCKMX ASMCTBMM. 

BeAHbiM poACTBOHHMK MopafiM — nonesHocmb. llocKonbKy Ka>KeTCfl ropasAO npome nonaTb, hto 
o6"beKTMBHO noJiesHO MJTM 6ecnone3HO, neM hto o6"beKTMBHO npaBMJibHO mdm nenpaBMUbHO, Mopanb 
MHoro pas nbiTariMCb onpeAeriMTb na ocHOBe paariMHHbix cfDopM noneanocTM. GymecTByeT, nanpMMep, 
aBonioMMOHHaa Mopanb, KOTopaa OTMenaoT, hto MHorMe bman noBeAOHMfl, KOTopbie Mbi o5"bflCHfleM na 
ocHOBe MopariM, KaK-To: ne y5eM, ne o6MaHbiBaM, coTpyAHMHan c ApyrMMM nioAbMM, — mmoiot ananorM b 

nOBOASHMM >KMBOTHblX. CyLAeCTByOT M paSAen 3B0J1K)14M0HH0M TOOPMM, COU,U06uonOZUff. A06MBlUMMCfl 

HOKOTopbix ycnexoB npM oStacneHMM noBOAeHMa >KMBOTHbix. MnorMe nioAH noAAaJincb MCKymeHMK) 
CAenaTb BbiBOA, hto MopajibHbie o5tflCHeHMfl Bbi6opa HenoBOKa, — sto Bcero JiMiub BMAMMOCTb; hto 

MOpanb COBCOM ne MMOOT OeteKTMBHOM OCHOBbI M HTO «npaBMnbHO» M «HenpaBMJlbHO» — 3T0 npocTO 

npnbiKM, KOTopbie Mbi npMMenneM k natuMM Bpo>KAeHHbiM motmbbm MMeHHO TaKoro, a ho KaKoro-TO MHoro 
noBeASHMfl. flpyraa BepcMS Toro >Ke caMoro o5"bflCHeHMfl saMeiAaeT renbi mmmbmm m aanBJiaeT, hto 
TepMMHonorMa MopariM — 3to Bcero JiMiub BMAMMOCTb coqManbHbix ycnoBHOCTeM. OAHaKO hm oaho m3 

3TMX 05"bflCHeHMM He COOTBOTCTByeT C|3aKTaM. 0 OAHOM CTOpOHbl, Mbi HO CTpOMMMCfl 06"baCHflTb 

Bpo>KAeHHoe noBOAOHMe — CKa>KeM, npMCTynbi 3nMnencMM, — na ochobo MopanbHoro Bbi6opa; y nac 
cyiAecTByoT noHATMe npoMSBonbHbix m HenpoMSBonbhbix asmctbmm, m TonbKO A-na npoMSBonbHbix 
AeMCTBMM cyiAecTByH3T MopajibHbie o6"bacHeHMa. C APyroM CTopoHbi, cno>KHO AyivaTb TonbKO 0 
Bpo>KAeHHOM HenoBenecKOM noBeAeni/iM — M36eraTb 6onM, saHMMaTbca ceKCOM, ecTb mjim hto yroAHO 
eme — KOTopoe nioAH npM paariMHHbix o6cToaTenbCTBax ne CAenariM AOMMHMpyKJLAMM no npMHMHaM 
MopariM. To >Ke caMoe othocmtca, p,s>v.e b 5onee lumpokom CMbicne, k coMManbHO o6ycnoBneHHOMy 
noBOAeHMK). floMMHMpoBaHMe KaK Bpo>KAeHHoro, TaK M coMManbHO o6ycnoBneHHoro noBOAeHMfl caMO no 
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ce6e asnfleTCfl xapaKTepi/icTHHecKUM noBefleHi/iewi nK)p,ev\. TaKOBO o6"bacHeHi/ie noflo5Horo 
conpoTMBneHna Ha ocHOBe Mopann. Mm oflna m stmx c|3opM noBefleHun He mvieei ananora y >Ki/iBOTHbix; 
HM B oflHOM M3 3THX cjiyHaeB MopajibHbie o6"bacHeHi/ifl HeB03M0>KH0 i/icToriKOBaTb Ha ocHOBe renoB i/inn 
MUMOB. 3to poKOBaa 0LiJn6Ka qenoro Knacca leopuM. Paase wior 5bi cymecTBOBarb ren flOMUHi/ipoBaHun 
Hafl renaiviM, ecnn nenoBeK aaxoren 6bi aroro? A coMnanbHan o6ycjioBneHHOCTb, noflflep>Ki/iBaK)man 
conpoTMBneHne? Mo>KeT 6biTb, 3to bo3mo>kho, ho no-npe>KHeMy ocTaeicfl npo6neMa, csaaaHHaa c reivi, 
KaK Mbi ebi6upaeM, nmo denamb eMecmo amoao m hto Mbi mvieeM b Bi/ifly, Korfla oetacHfleivi CBoe 
conpoTMBJieHne, aaaBnaa, hto Mbi npocTO npasbi m hto noBeflOHne, npeflnncaHHoe HaLUHMM renaivii/i nnn 
HaiuMM o6mecTBOM B 3T0M cuTyaqm/i, npocTO nary6H0. 

3tm reHeTMHecKne Teopnn mo>kho paccwiaTpi/iBaTb KaK oco5biM cnynaPi Gonee oGmnpHOM ynoBKn; 
KOTopafl OTpuLiaeT CMbicn MopanbHbix cy>KfleHMM na ochobo Toro, hto b fleMCTBHTenbHOCTH Mbi ne 
Bbi5MpaeM CBOi/i flOMCTBua — HTO CBo6oflHaa Bonn — 3to unnKjanfl, HecoBMecTHMaa c c|3M3mkom. Ho na 
caMOM flene, kbk Mbi BUfleni/i b rnaBe 13, CBo6oflHafl bojia coeMecmuMa c c|dh3mkom m BnoriHe 
ecTecTBeHHO BnncbiBaeTca b onucaHHyio mhom CTpyKTypy peanbHOCTH. 

ymunumapu3M 5bm paHHOM nonbiTKOM oGteflUHHTb MopanbHbie o6"bflCHeHMa c HayHHbiM 
MnpoB033peHMeM Hepe3 «none3HOCTb». Sflecb «none3HOCTb» OTO>KflecTBnflnacb c HenoBeHecKUM 
CHacTbOM. flenaTb MopanbHbm Bbi6op 6bmo paBHoqeHHO BbiHucjieHnio, KaKoe flewcTBue npuHecoT 
5onbLue cnacTba nM6o flna oahofo nenoBeKa (3flecb Teopua CTaHOBunacb 6onee HeonpefleneHHOM), 
nM6o flna «caMoro 5onbLiJoro» KonnHecTBa niofleM. Pa3nMHHbie Bepcun 3tom Teopnn 3aMeHMnM 
«yflOBonbCTBne» nnn «npeflnoHTeHi/ie» Ha «CHacTbe». Ecnw paccMaTpi/iBaTb yTi/inMTapM3M KaK 
OTpeneHi/ie ot pannux aBTopnTapHbix cucTeM Mopann, to oh ho aBnaeTCfl ncKnKJHeHneM. M b tom 
CMbicne, HTO OH npocTO sainnmaeT 0TKa3 ot florMbi n flewcTBue b cooTBeTCTBHn c «npeAnoHMTaeMOM» 
TeopnePi, KOTopaa Bbi>Knna nocne paqnoHanbHOM kpmtmkm, see nioflM — yTunnTapucTbi. Ho KaK nonbiTKa 
peiuMTb o6cy>KflaeMyK) 3flecb npo5neMy, npo6neMy oGtacHeHUfl CMbicna MopanbHbix cy>KfleHi/ii?i, oh 
TO>Ke coflep>KMT poKOByKD 0LUM6Ky: Mbi ebi6upaeM ceou npednoHmeHua. B HacTHOCTH, Mbi u3MeHfieM 
CBOM npeflnoHTOHna m flaoM OTOMy MopanbHoe o6"bacHeHi/ie. TaKoe o6"bflCHeHMe Henb3fl nepoBecTH na 
fl3biK yTnnMTapM3Ma. CymecTByeT nn ocHOBHoe, rnaBHoe npeflnoHTOHne, KOTopoe KOHTponi/ipyeT 
i/i3MeHeHi/ifl HaiuMX npeflnoHTenuM? Ecnn 6bi TaKoe npeflnoHTeHne cymecTBOBano, to ero HeB03M0>KH0 
6bino 6bi M3MeHMTb, M yTMnnTapM3M flerpaflnpoBan 6bi, npeBpaTHBiuMCb b reneTHHecKyK) Teopmo 
Mopann, oni/icaHHyio Bbime. 

KaK >Ke Torfla MopanbHbie LieHHOCTH OTHOcflTcn k KOHKpeTHOMy naynnoMy MnpoB033peHMK), KOTopoe a 
3aLnnmaK) B 3T0M KHuro? 9] Mory, no KpaMHew Mepe, yTBep>KflaTb, hto hot cfsyhflaMeHTanbHoro 
npenflTCTBMfl TOMy, HTo6bi cctDopMynnpoBaTb 3to OTHomeHne. npo6neMa co BceMi/i npeflbiflymnMH 
«HayHHbiMM Mi/ipoB033peHnaMM» 3aKnioHanacb b hx i/iepapxunecKnx o6"bflCHMTenbHbix CTpyKTypax. 
ToHHO TaK >Ke, KaK HeB03M0>KH0, B paMKax TaKOM CTpyKTypbi, «fl0Ka3aTb» ucmuHHOcmb HayHHbix TeopuPi, 
HeB03M0>KH0 M A0Ka3aTb npaeufibHocmb o6pa3a aomctbum (noTOMy hto, KaK Torfla flOKa3aTb 
npaBunbHOCTb CTpyKTypbi b qenoM?). KaK a y>Ke CKa3an, Ka>Kflafl us neTbipex HUTew HMeeT 
nepapxi/iHecKyKD o6"bflCHi/iTenbHyio CTpyKTypy, ho CTpyKTypa peanbHOCTH b MenoM BbirnaflUT unane. 
no3TOMy o6"bflCHeHne MopanbHbix qeHHOCTevi KaK o6"beKTMBHbix KanecTB c|3i/i3MHecKMX npoLieccoB ne 
Hy>KHO npupaBHUBaTb BbiBeflennK) mx \a3 Hero-nM6o, fla>Ke b npuHqune. TaK >Ke, KaK c a6cTpaKTHbiMi/i 

MaTOMaTMHeCKHMM KaTeropnaMM, B03M0>KH0CTb MJIM HeB03M0>KH0CTb nOHMMaHMfl C|3M3HHeCKOM 

peanbHOCTM 6e3 npunncbiBaHUfl peanbHOCTH m TaKUM MeHHOCTflM, 6yAeT CBfl3aHa c BKnaflOM, KOTopbiPi 
OHM flejiaioT B o6"bacHeHi/ie. 

B 3T0M CBfl3M n03B0nbTe MHO nOKa3aTb, HTO «MCXOfl» B 06blHH0M CMbicne — 3T0 eflMHCTBeHHbIM 

cnoco5 CBa3i/i oetflCHeni/iM pa3nMHHbix HUTePi. flo cmx nop a paccMaTpuBan TonbKO to, hto mo>kho 5bino 
5bi Ha3BaTb npedcKaaamenbHbiM ncxoflOM. Hanpi/iMep, Mbi BepuM, hto npeflCKa3aHi/ia Teopnn 3BonK)i4MM 
nornnecKH cneflyioT m 3aK0H0B cjDM3MKH, fla>Ke necMOTpa na to, hto A0Ka3aTb 3Ty CBa3b MO>KeT 
0Ka3aTbcn TpyflHO c no3m4MM BbiHucneni/ifl. Ho Mbi ne BepuM, hto odbffCHeHUff b Teopnn 3Bonioi4HM cne- 
flyKJT H3 c|3M3i/iKM. OflHaKO Henepapxi/iHOCKaa oGtacHHTenbHaa CTpyKTypa flonycKaoT B03M0>KH0CTb 
o6"bacHHTenbHoro i/icxofla. flonycTHM, paflu A0Ka3aTenbCTBa, hto flaHHoe MopanbHoe cy>KAeHne mo>kho 
o6"bacHi/iTb KaK npaBunbHoe b hskotopom y3K0M yTuni/iTapnoM CMbicne. HanpuMop: n9\ xony 3to; 3to 
HMKOMy He noBpeflMT: 3HaHMT, 3T0 npaBMnbHO». Ho 3to cy>KfleHMe oflHa>Kflbi M0>KeT npoBpaTHTbca b 
Bonpoc. 9\ Mor 5bi cnpocnTb: «Cnedyem nu mho xoTOTb 3Toro?» Mnn: «flei?icTBHTenbHO nn a npaB, hto 

3T0 HMKOMy HB nOBpOflMT?)) — TaK KaK CaM BOnpOC O TOM, KOMy, no MOOMy Cy>KfleHMK), «nOBpeflMT» 3T0 

flSMCTBue, 3aBMCMT OT MopanbHbix flonymeHMM. Ecnn a 6yfly cnoKoPiHO ci/iflSTb b Kpecne y ce5fl flOMa, to 
3T0 «noBpeflMT» BCSM nioflaM Ha 3eMne, KOTopbie Mornn 6bi M3BneHb nonb3y, ecnn 6bi a Bbimen n 
noMor MM B TOT mombht: 3TO TaK>Ke «noBpeflHT» bcsm BopaM, KOTopbie xoTenn 6bi yKpacTb mow CTyn, 
ecni/i TonbKO a Henaflonro Kyfla-TO BbiMfly; i/i TaK flanee. MTo5bi pa3peLui/iTb noflo5Hbie Bonpocbi, a 
npi/iBO>Ky flononHMTenbHbie Teopnn Mopann, BKnKjnaKDLHne hobno o5"bflCHeHna moom MopanbHOM 
CMTyaMMM. Korfla TaKoe o5"bacHeHi/ie noKa>KeTca yflOBneTBopnTenbHbiM, a 5yfly 3KcnepMMeHTanbH0 
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i/icnonb30BaTb ero, HTo6bi paccyAHTb, hto npasnnbHO, a hto hst. Ho oetncHeHne, xota m BpeMeHHO 
yflOBneTBopmenbHoe flnn MeHn, Bce >Ke He noflHUMerca HaA ypoBHeivi yTi/mnTapnaivia. 

V\jaK, flonycTMM, mto kto-to cosAaer o6myK) leopuHD o laKnx o6"bflCHeHMflx. flonycTMM, hto b ary 
Teopmo bboa^t raKoe noHaine sbicoKoro yposna, KaK «npaBa HenoBeKa», m npeAnono>Km\/i, hto 
BBeASHne 3Toro noHATun (atia AaHHoro Knacca MopanbHbix npo5neM, noAo6Hbix tom, KOTopyK) a TonbKO 
HTO onucan) BcerAa 6yAeT nopo>KAaTb HOBoe o6"bflCHeHMe, pemaKJinee 3Ty npo6neMy b yTunnTapHOM 
CMbicne. flanee, AonycTHM, hto STa Teopua 06 o6"bflCHeHMax caivia no ce5e flBnaeTca oetflCHHTenbHoPi 
TeopHePi. Ona c noMombto KaKoro-TO APyroro HanpaBneHna o6"bflCHaeT, noMewy aHannai/ipoBaTb 
npo6neMbi Ha ocHOBe npaB HenoBOKa «nyHiue» (b yTunnTapHOM CMbicne). Hanpi/iMep, ona Moma 6bi 
o6"bacHi/iTb c noMOLUbHD snucTeMonori/iM, noneiviy mo>kho o>Ki/iAaTb, hto yBa>KeHMe npaB nenoBeKa 6yAeT 
cnoco5cTBOBaTb pocTy SHaHUfl, KOTopoe caMO no ce6e flBnaeTcn npeABapnTenbHbiM ycnoBi/ieM 
pemeHMfl MopanbHbix npo5neM. 

Ecnn o6"bflCHeHMe Ka>KeTca xopomuM, bo3mo>kho, STa Teopua ctomt Toro, HTo6bi ee npuHflJin. Bonee 
Toro, nocKonbKy BbiHi/icnehUfl yTunnTapHbix noH^THM HeB03M0>KH0 TpyAHbi, TorAa kbk aHani/13 cuTyauMn 
Ha ocHOBe npaB nenoBeKa sanacTyK) ocymecTBUM, bo3mo>kho, ctout npeAnonecTb ananns na ocHOBe 
«npaB HenoBeKa» nK)6oM APyroM onpeAeneHHOM Teopm/i o tom, CKonbKO cnacTba b KaKOM-TO konkpothom 
AOMCTBUM. Ecnn 5bi Bce sto 6bmo mctmhho, noHATue «npaB HenoBeKa» HeB03M0>KH0 6bmo 6bi 
BbipasnTb, Aa>t<e b npuHqune, Ha ocHOBe «CHacTbfl» — 3to coBcewi ne yTunnTapnoe noHATi/ie. IVlbi 
MO>KeM HasBaTb ero MopanbHbiM noHflTneivi. 3tm noHSTi/ia CBJiaaHbi nepea ncxoAfliMee o6"bacHeHMe, a ho 
Hepea ncxoA^imee npeACKaaaHne. 

9] He samnmaK) mmohho 3tot nacTHbiPi noxoA; ^ npocTO noKasbiBaro cnoco6 o6"beKTMBHoro 
cymecTBOBaHna MopanbHbix qeHHOCTeM nepea mx ponb b McxoRamm oGtacHeHnax. Ecnn 6bi TaKoPi 
noAXOA ASMCTBHTenbHO pa6oTan, to oh 6bi o6"bflCHmi Mopajib, KaK pasHOBi/iAHOCTb «i/icxoAflmeM 
none3HOCTi/i». 

noAo6HbiM o6pa30M, «xyAO>KecTBeHHyK) i4eHH0CTb» m APyrne 3CTeTi/iHecKMe noHflTna BcerAa 6bmo 
cjio>KHO oetflCHHTb o6"beKTMBHO. l/lx TaK>Ke HacTO o6tacHflK)T KaK npoM3BonbHbie HepTbi KynbTypbi mjim 
KaK Bpo>KAeHHbie npeAnoHTenna. I/I CHOBa Mbi bhamm, hto 3to coBceM ne o6fl3aTenbHO tbk. KaK Mopanb 
OTHOCMTCfl K none3HOCTM, TaK M xyAO>KecTBeHHaa qeHHOCTb i/iivieeT ivienee 5naropoAHoro, ho 6onee 
o6"beKTi/iBHO onpeAeneHHoro ABOMHUKa, HaMepenue. I/I onaTb, MeHHOCTb oco6eHHOCTM HaMepeHMfl mo>k- 
Ho noHSTb TonbKO B KOHTOKCTe A^HHOM Meni/i npMAyMaHHoro o5"beKTa. Ho Mbi MO>KeM o6Hapy>KMTb, hto 
HeB03M0>KH0 ycoBepiueHCTBOBaTb HaMepenne, BKnroHaa b ero KpnTepnn xopomuM 3CTeTHHecKMM 
KpnTepuM. noAo5Hbie 3CTeTMHecKMe KpnTepuM HeB03M0>KH0 5bmo 6bi BbiHMcnuTb M3 KpnTepneB 
HaMepeHMfl: oaho h3 mx nprnvieneHUM 3aKnK3Hanocb 6bi b ycoBepmeHCTBOBaHnn cawinx KpnTepneB 
HaMepeHi/ifl. OTHomeHi/ie CHOBa 6bmo 6bi CBfl3aH0 c oetacHHTenbHbiM mcxoaom. l/l xyAO>KecTBeHHaa 
qeHHOCTb, nnn KpacoTa, 6bma 6bi pa3H0BMAH0CTbK) ucxodaunezo HaMepeHua. 

Hpe3MepHaa yBepoHHOCTb Tunnepa b cboom cnoco6HOCTM npeACKa3aTb motmbh jihsaom B6nM3M 
OMera-TOHKM npuBOJia k TOMy, hto oh HeAOOLteHun Ba>KHoe cneACTBue Teopm/i OMera-TOHKH A^fl ponn 
pa3yMa b MynbTHBepce. Oho 3aKnK)HaeTca b tom, hto pa3yM HaxoAHTca TaM ne TOJibKO p,m Toro, HTo5bi 
ynpaBTiflTb c|3M3i/iHecKi/iMH co5biTi/iflMi/i B orpoMHOM MaciuTa6e, ho m HTo6bi Bbi5i/ipaTb, HTO npoi/i30WAeT. 
l/lMeHHO Mbi 5yAeM Bbi6MpaTb Koneq BcensHHOM, KaK CKa3an flonnep. flsMCTBHTenbHO, b 6onbiuoM 
CTensHM 6yAymMe pa3yMHbie Mbicnn codep>Kam to, hto npoM30MAeT, m6o, b Konqe KOH140B, Bce 
npocTpancTBO h ero coAep>KMMoe cmaHem KOMnbioTepoM. B KOHLie BceneHHafl 5yAeT cocToaTb 
6yKBanbH0 m pa3yMHbix MbicnuTenbHbix npoMeccoB. fAe-TO B5nM3i/i Aa^tnero Konqa 3tmx 
MaTepManM30BaHHbix MbicneM, MO>KeT 6biTb, ne>KMT Bce 4)M3MHecKM B03MO>KHoe 3HaHMe, Bbipa>KeHHoe b 

Cj3H3MHeCKMX MOASTlflX. 

MopanbHbie m scTeTHHecKne HaMepennfl, KaK i/i pe3ynbTaTbi Bcex TaKnx HaMepeHi/iM, TaK>Ke 
Bbipa>KeHbi B 3TMX MOAen^x. B caMOM Rene, cymecTByeT nnn neT OMera-TOHKa Be3Ae, rAe ecTb 3HaHi/ie b 
MynbTMBepce (cno>KHOCTb Hepe3 MHorne Bcenennbie), TaM Aon>KHbi 6biTb m c|3H3MHecKMe cneAbi 
MopanbHoro m 3CTeTMHecKoro paccy>KAeHMfl, onpeAennBiuero, KaKoro poAa 3aAaHM co3AaK)mafl 3HaHMe 
cymnocTb Bbi5pana peiuaTb TaM. B HacTHOCTH, npe>KAe hom nio6oM 0Tpe30K cJaaKTi/iHecKoro 3HaHMfl 
MO>KeT CTaTb noxo>KHM Hepe3 nonocy BceneHHbix, MopanbHbie m 3CTeTMHecKMe cy>KAeHH5q T0>Ke Aon>KHbi 
CTaTb noxo>KMMM Hepe3 3TM BceneHHbie. CneAOBaTsnbHO, lame cy>KAeHMfl TaK>Ke coAep>KaT 
o6"beKTMBHoe 3HaHMe B c|DM3MHecK0M CMbicne, B CMbicne MynbTHBepca. 3to onpaBAbiBaeT 
Mcnonb30BaHMe snucTeMonornHecKoPi TepMUHonorm/i, KaK-To: «3aAaHa», «peLueHMe», «paccy>KAeHMe» m 

«3HaHMe», B 3TMKe M 3CTeTI/1Ke. TaKMM 06pa30M, ecnH 3TMKa M 3CTeTI/lKa B005LUe COBMeCTMMbI c 

MMpoB033peHMeM, 3amMmaeMbiM B 3TOM KHMre, KpacoTa 1/1 npaBunbHOCTb Aon>KHbi 6biTb CTonb >Ke 
o6"beKTMBHbi, KaK HayHHafl nnn MaTeMaTunecKan ncTHHa. I/I ohm Aon>KHbi co3AaBaTbCfl ananornnHbiM 
o5pa30M, Hepe3 rMnoTe3bi m paMHOHanbHyio KpnTHKy. 



175 



www.digitalphysics.ru 



TaKMM o6pa30M, Kme peaoHHO CKaaan, hto «KpacoTa — 3to ncTHHa, a ncTHHa — 3to KpacoTa». 3to 
He oflHO M TO >Ke, HO 3T0 oflHa 1/1 Ta >Ke pasHoeudHocmb, ohm ofli/inaKOBO co3flaK)TCfl n nepaapbiBHO 
CBflsaHbi flpyr c flpyroM. (Ho oh, 6e3ycnoBHO, 5bm secbivia Henpae, KorAa npoflon>KMn «3to boo, hto Bbi 
anaeie na aeivine, i/i see, hto saivi Hy>KHO 3HaTb»). 

B CBoeM 3HTy3i/ia3Me (b nepBOHananbHOM CMbicne 3Toro cnoBa!) Tunnep npeHe6per HacTbK) ypoKa 
ilonnepa OTHOcnTenbHO Toro, KaK aotdkoh BbimafleTb pocT nosnaHi/ifl. Ecnn OMera-TOHKa cymecTByeT m 
ecni/1 ona 6yfleT coaflana TaK, KaK i/i3no>KMn Tunnep, to nosflHan BceneHHaa flewcTBHTenbHO 6yfleT 
cocTOflTb M3 BonnomeHHbix MbicneM HenocTiDKHivioM MyflpocTH, TBopnecTBa m a6conioTHbix Huceji. Ho 
Mbicnb — 3T0 pemeHne aaflan, a pemeHHe aaflan oananaeT KOHKypupyromne runoTesbi, oium6km, 
KpnTMKy, onpoBep>KeHMe n BOSBpamenne. BepoaTHO, e npedene (KOToporo ne omyTUT hmkto) b momoht 
KOHqa BceneHHOM mo>kho 6yfleT noHATb Bce, hto noHATHO. Ho b Ka>KflOM KOHeHHOM tohko SHaHne Hamux 
noTOMKOB 5yfleT n3o6MnoBaTb 0Lui/i6KaMi/i. 1/lx 3HaHi/ie 6yfleT 5onbLije, my6>Ke i/i mupe, neivi Mbi MO>KeM 
npeACTaBMTb, ho m MacLiJTa6 mx oium6ok cooTBOTCTBeHHO 5yfleT TUTaHUHecKnivi. 

KaK M Mbi, OHM HMKorfla He noanatoT onpefleneHHOCTb nnn c|3M3MHecKyK) 5e3onacHOCTb, nocKOJibKy mx 
BbDKMBaHne, KaK M Haiiie, 5yfleT saBMceTb ot cosflaHMfl mmm nenpepbiBHoro noTOKa HOBoro snaHMfl. Ecjim 
y HMX, xoTa 6bi oflHa>Kflbi, ne nonyHMTca OTKpbiTb cnoco6 yBenMHenna CKopocTM BbiHucneHUfl m omkoctm 
naMflTM 3a mvieHDLneecfl y hmx Bpeivifl, onpeflsneHHoe HeywionnMbiM saKOHOM c|31/13mkm, He6o ynaAOT na 
HMX, M OHM norM6HyT. Mx KynbTypa npeflnono>KMTenbHO 6yfleT mmphom m 6jiaroTBopHOM, o KaKOM Mbi ne 
MO>KeM fla>Ke MOHTaTb, ho OHa OTHKJflb He 6yfleT crokomhom. Ona HaHHeTca c pemeHMfl orpoMHbix 
npo6neM m 6yfleT pacKanbiBaTbca ot neMCTOBbix npoTMBopeHMM. Ho 3tom npMHMHe Ka>KeTca 
HeBepoflTHbiM, HTO 66 ycneLUHO MO>KHO paccMaTpMBaTb KaK «HejioBeKa». CKopee 3to 6yfleT orpoMHoe 
KOJiMHecTBO niofleM, MHoroo6pa3HO B3aMM0fleMCTByK)LMMX Ha MHorMX ypoBHflx. HO He cnoco6Hbix 
npuumu K coanaLueHUHD. Ohm 6yflyT roBopMTb b oamh ronoc ne 5onee, neivi coBpeivieHHbie ynenbie na 
MccneflOBaTenbCKOM ceiviMHape. fla>Ke Korfla ohm cnynaMHO npMflyT k comaLueHMio, ohm nacTO 6yflyT 
0iuM6aTbCfl, M MHorMe mx oium6km ocTanyTcn HeMcnpaBneHHbiMM npoM3BonbHO flonroe BpeMfl 
(cyeteKTMBHo). no TOM >Ke caMOM npMHMHe 3Ta KynbTypa HMKorfla ne CTaneT Mopa/ibHO oflHopoflHOM. He 
6yfleT HMHero CBJiToro (eme oflHO OTriMHMe ot TpaflMMMOHHOM penMrMMl), m jikdam nocTOAHHO 5yflyT ocna- 
pMBaTb flonymoHMfl, KOTopbie APyrMe nioflM CHMTaioT ctDyHflaivieHTanbHbiMM MopanbHbiMM MCTMHaMM. 
KoneHHO, Mopanb, nocKonbKy ona peanbHa, nocTM>KMi\/ia c noMombio MeTOflOB pa3yi\/ia, a noTOMy Ka>Kfloe 
HacTHoe npoTMBopoHMe 6yAeT pa3peiueH0. Ho na CMeny eiviy npMflyT cneflyHDiuMe, fla>Ke 5onee 
3axBaTbiBaiomMe m cjDyHflaivieHTanbHbie npoTMBopoHMfl. noflo5Hoe flMcrapivioHMHHoe, ho nporpeccMBHoe 
CKonneHMe HacTMHHO coBnaflaKDinMX coo6mecTB Becbivia OTJiMHaeTca ot Bora, b KOToporo BepsT 
penMrM03Hbie nioflM. Ho mmohho 3to, mtim fla>Ke neKaa cy5KynbTypa BHyTpM 3Toro, m BOCKpecMT nac, 
ecTiM TMnnep ne oiuM6aeTca. 

B CBeTe Bcex o6"beflMHflK)mMX MfleM, o KOTopbix a roBopMn, KaK-To: KBaHTOBoe BbNMcneHMe, 
3BonK)i4MOHHaa 3nMCTeMonorMfl m KOHLienuMM no3HaHMfl c no3Mi4MM MynbTMBepca. CBo6oflHafl Bonn m 
BpeMfl, — MHO Ka>KeTCfl acHbiM, HTO coBpeivieHHaa TeHflOHMMfl b Hameivi BceoeteivinioLneM noHMMaHMM 
peanbHOCTM MMeHHO TaKosa, na KaKyio a HaAeanca, 6yfly>HM pe5eHKOM. Hame 3HaHMe CTanoBMTCfl lUMpe 
M rny6>Ke, npMHeivi, KaK n OTMOTMn b rnaBe 1, rny6MHa no6e>KAaeT. Ho b 3tom KHMre a npeTenflOBan na 
HeHTO 5onbLijee. 9] 3amMLMan KOHKpeTHoe eflMHoe MMpoB033peHMe, ocHOBaHHoe na HOTbipex hmtax: 
KBaHTOBOM c|DM3MKe BcefieHHOM, 3nMCTeMonorMM ilonnepa, TeopMM 3BonK)i4MM flapBMHa -floyKMHca m 
ycMnoHHOM BepcMM TeopMM yHMBepcanbHoro BbNMcneHMa TbKjpMHra. Mne Ka>KeTcn, hto npM 
coBpewieHHOM cocTOflHMM Haiuero Haynnoro 3HaHMfl npMflep>KMBaTbca TaKoro B3rnflAa «ecTecTBeHHO». 
3to KOHcepBaTMBHbiM B3rnafl, KOTopbiM He npeflnaraeT HMKaKMX nyraroinMX M3MeHeHMM b naiuMX nyniuMX 
c|3yHflaMeHTanbHbix o5tflCHeHMflx. SnaHMT, oh flon>KeH CTaTb o6menpMHflTbiM, TaKMM, OTHOCMTenbHO 
KOToporo cyflflT o npeflJio>KeHHbix HOBiuecTBax. 9\ 3amMLnaK) mmohho TaKyto ponb 3Toro B3rjiflfla. 9] ne 
Hafleiocb co3AaTb HOByio TpaflMMMK); a flanoK ot 3Toro. KaK a y>Ke CKa3an, a CHMTaio, hto nopa flBMraTbcn 
flanbLue. Ho Mbi MO>KeM nepeMTM k nyHiuMM TeopMSM TonbKO Torfla, Korfla Bcepbe3 BocnpMMeM nyHiuMe 
M3 HaiuMx cymecTBytomMx TeopMM, kbk oGtacneHMa MMpa. 
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